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Preface

This study was conducted as part of the U.S. Army Engineer Waterways
Experiment Station (WES) preparation of work plans for the Edgewood Area
of Aberdeen Proving Grounds (APG), Maryland, Installation Restoration
Project and Groundwater Contamination Studies at Rocky Mountain Arsenal,
Colorado, during the period 2 June 91 to 17 July 91.

The Principal Investigator and author of this report was Joe D.
Manous, Jr., Major, U.S. Army Corps of Engineers. Graphics and Geo-
graphical Information System (GIS) technical support was provided by
Mr. Gregory D. Comes, Earthquake Engineering and Seismology Branch
(EEGD), Geotechnical Laboratory (GL-WES), and Mr. Mark Graves, Envi-
ronmental Systems Division (ESD), Battlefield Environmenatal Group, Envi-
ronmental Lab (EL-WES). Database technical support was provided by
Ms. Benita Allen, Soil and Rock Mechanics Division, GL-WES and by
Ms. Joann Pickett, Ms. Irene Vinsen, Ms. Laura Bremen, and Ms. Tracy
Westbrook of Potomac Research, Incorporated (PRI) working under contract
from the Army Environmental Center (AEC).

Direct supervision was provided by Dr. James H. May, Earthquake Engi-
neering and Geophysics Division, EEGD, Hydrology and Site Characteriza-
tion Section, GL-WES. Overall direction at WES was provided by Dr. W. F.
Marcuson, III, Director, GL-WES.

At the time of publication of this report, Director of WES was
Dr. Robert W. Whalin. Commander was COL Bruce K. Howard, EN.




1 Introduction

General

This study reviews and evaluates database management systems currently
used for chemical and geologic data storage, retrieval, and processing. A
review was also conducted of Geographic Information Systems (GIS) and their
use in coordination with different database programs and data formats. In
addition to review and evaluation, the study consolidated information suffi-
cient for inexperienced user access of the systems recommended by this study.

The focus for this study is the Edgewood Area (EA), of Aberdeen Proving
Grounds (APG). In addition, consideration was given concerning applicability
to Aberdeen Area of APG which will be concurrently remediated. In the
larger context, the system evaluations performed should prove valid with
respect to similar projects not associated with APG. The establishment of a
standard information system is intended to yield increased economies of analy-
sis time and techniques, and provide customer cost savings.

Edgewood Area Project Background

EA has been the site of extensive military munitions testing and disposal
for over 70 years. Onsite burial of wastes was extensive until the 1970’s.
Some have been removed for remediation or "safer” storage. Unfortunately,
much of the buried waste has not been recovered and no collective knowledge
of burial sites is available.

The remediation process will require an extensive investigative effort to
locate disposal sites and determine the extent of leachate movement. Addi-
tional information will be produced as the remediation process proceeds and
understanding of the subsurface becomes better developed. The cumulative
result will be an enormous body of information collected over the life of the
remediation project. Remediation has been investigated and conducted at
RMA for a period in excess of 17 years as of this writing. Storage of infor-
mation for rapid accessibility is important as a base line for comparison of
contaminant locations and concentrations over time and as a source of infor-
mation whose importance may not be realized during the initial data review.
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Additionally, since long-term continuity of projec remediation personnel is
questionable, proper storage prc . ‘des a means of “corporate memory" to
prevent duplication of efforts. The method of storing and accessing chemical
analysis and geotechnical data with the associated details of collection, hand-
ling, au_ analysis is the topic of this study.

Many environmentally related investigations at EA have taken place over
the past 20 years. The results of these reports exist in paper copy and an
assumed complete collection of these investigations is located in the offices of
the EA, Director of Safety and Health (DSH). Producers of these reports
include U.S. Geological Survey (USGS), Army Environmental Health Agency
(AEHA), Environmental Protection Agency (EPA), WES, and private contrac-
tors. These reports are of variable usefulness and accuracy when compared
with current AEC and EPA analysis standards. All reports, however, provide
information useful from an investigative view point and may be the only
historical records of a particular area. A portion of this information does
exist in digital form in the Installation Restoration Data Management Informa-
tion System (IRDMIS) operated by Army Environmental Center (AEC).
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2 Databases

General

An electronic database is a means of storing information for later sorting
and retrieval. Input can be generated by typing at a keyboard or through
electronic transfer in a standard format such as ASCII. Output is produced as
tabular data printed in hard copy or as an electronic file. Graphical interfaces
for database input or output were not part of this portion of the study.

Database Requirements

The following are specific requirements for a desired level of database
functionality:

a.

The database must be capable of handling large volumes of raw data or
records either directly or through relational processes.

The database should be capable of importing and exporting information
electronically using standard formatting procedures and in particular
ASCIL

The database should be capable of peiforming user-specified searches
and sorts of data.

The database system should be capable of producing user-specified
reports suitable for presentation.

Setup and operating costs should be kept to a minimum. The intent is
for a single, integrated database system.

The database should be easy to operate and not require specialized skills
or an extensive training program.

The database system should operate on an existing computer system to
reduce initial costs. (Not a problem at WES since computer options
range from XT computers to supercomputers.




The f-iJowing are desirable criteria which aid in database use, but do not
explicit! s . ceclude a particular database system.

a. Predeveloped routines should be available for inexperienced users (i.e. a
shell program). These routines should perform simple sorts and report
production.

b. The system should be accessible by activities other than WES for infor-
mation input and output. Concurrent with this criterion is the need for
a database manager to oversee and maintain the database.

Discussion

During interviews with members of the EA-DSH, Baltimore District of the
Corps of Engineers (a partner with WES in EA studies), the EPA, GL-WES,
and EL-WES, no database system as outlined in paragraphs 7 and 8 was found
in operation. Within these organizations, the most common general purpose
database program was dBase.

AEC was the exception in information management. They have created a
database specifically for the purpose of managing geotechnical and chemical
analysis data under a program titled "Installation Restoration Data Manage-
ment Information System” (IRDMIS). This program, begun in 1975, has
undergone several updates as technology and database requirements have
changed. The system is maintained for AEC under contract with Potomac
Research, Inc. (PRI) and is physically collocated with AEC on EA, Maryland.
Data from geotechnical chemical analysis and field survey results are supplied
by AEC-authorized contractors and laboratories to PRI for input into the
database. The system functions within a UNIX operating environment and
uses Structured Query Language (SQL) as the database management format.
SQL can be embedded in "C" or a proprietary formatting program called
"Report-Writer” distributed by the IRDMIS computer and software manufac-
turer, Ingres. Both C and Report-Writer are currently available with
IRDMIS.

Similar in operation to IRDMIS is a system employed at Rocky Mountain
Arsenal (RMA), Colorado, by a contracted firm, D.P. Associates, Inc. That
system also manufactured by Ingres is similar, but not as versatile as
IRDMIS. A recent submittal by D.P. Associates has requested funding to
upgrade to an IRDMIS equivalent software and hardware configuration.

RMA has used IRDMIS until 1985, but became disenchanted due to delays
in processing information requests, database information integrity, duplicate
entries, and data loss. Changes in hardware, software, and overall operation
of IRDMIS have largely corrected the previous problems encountered by
RMA. However, it is notable that even with the problems encountered with
IRDMIS, RMA has chosen to stay with an IRDMIS compatible database
system and continues to use AEC’s Quality Assurance (QA) program.

Chapter 2 Databases
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Using the data management systems currently available to activities
involved at EA, a comparison evaluation was made between dBase and
IRDMIS. Through a hands-on evaluation of these programs it was found that
both adequately met the outlined database requirements (paragraph 7) with
neither system showing any significant advantage or disadvantage.

In the desirable criteria area (paragraph 8), however. differences were
apparent. A flexible user shell is possible for both systems and an IRDMIS
shell currently exists. Changes, additions, and deletions to the IRDMIS shell
must be justified, routed through AEC and placed in PRI"s work schedule for
action. This limits responsiveness to shell changes as could be performed in a
locally operated system. An operator-defined shell could be instal.:d within a
user’s directory on IRDMIS, but would not be directly supported by PRI
(Academic Computing Division, USMA has such a UNIX based program).

It should be noted that the greatest flexibility in database use is realized by
running tailored query programs and not from a standardized shell interface.
Neither dBase nor IRDMIS demonstrated a significant advantage in the use of
tailored query programs.

In the second desirable criteria, a significant advantage of IRDMIS was
apparent. The IRDMIS was designed and is managed to permit common
access by many users for input and output. A similar input and output facility
could be implemented using dBase, but would require a database manager
such as PRI. Such a large and long-term commitment does not seem appro-
priate for GL’s role at EA, nor is DSH-EA prepared to implement such a
large scale project at this time. It should also be remembered that AEC pro-
vides the same database system for all Department of Defense (DoD) installa-
tions. Therefore, the IRDMIS skills and techniques employed at EA could be
equally applied on similar projects at other federal installations.

Services Provided with IRDMIS

Several advantages and programs are available with IRDMIS to include
program oversight by AEC and the availability of a dedicated database
manager. AEC has made a long-term commitment to update and maintain the
IRDMIS. How long is a matter of conjecture, but current indications are for
long-term support.

AEC provides a QA program for chemical analysis labs supplying informa-
tion. Tests from AEC certified labs (Appendix C) are characterized based on
a combination of sampling techniques, sample holding times and other vari-
ables. The test results are then coded as to their accuracy and reliability.
Data falling outside AEC-established criteria, not following AEC testing pro-
cedures, or coming from a non-AEC certified lab are coded "99." Much of
the pre-1985 data in the IRDMIS is coded "99" because of current higher
detection and handling standards. Unfortunately, test results from EPA’s
standard for chemical data collection, the Toxic Chemical Leachate Program
(TCLP), are also coded "99." EPA TCLP data are a common, standardized
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testing procedure which can and should be incorporated in IRDMIS. An
additional qualifying code could be added to the AEC coding list to indicate
that the TCLP standard for chemical data collection and analysis has been
followed. This inclusion should be pursued by EA-DSH and GL-WES.

In addition to chemical analysis QA, IRDMIS has a QA program for data
integrity. All data submissions are reviewed by PRI to ensure that the data
are properly identified and formatted. This check is concerned with qualita-
tive entries and not with quantitative validity. An error such as omitting an
installation identification code or using an undefined response would be identi-
fied as an error during the data QA check. On the other hand, a typographi-
cal error such as eatering "20" instead of "200" ft' for sample depth would
not generate an error. The purpose of this check is to ensure sufficient infor-
mation is provided to uniquely identify each record and maintain a minimum
information level on each record. A MS-DOS program, "PC-Tool,” was
written and is maintained by PRI as the mechanism for data input. This
menu-driven, interacting program checks data as they are entered for compati-
bility with the IRDMIS system. This is the same program used by PRI upon
receipt of analytical data to again check for IRDMIS compatibility.

Chemical analysis data are not the only, nor the first entry into IRDMIS.
Positional data (X, Y, Z locations) of analysis sites, wells, etc must be sub-
mitted prior to chemical analysis submissions. This process assures the com-
pleteness of the database record since the positional data and chemical data are
produced by different sources. The positional data are also formatted for
input using the program "PC-Tool." Universal Transverse Mercatur (UTM),
iongitude-latitude and state planar coordinate systems are honored. A brief
summary of all database record entries can be found in Appendix E and a
complete description is found in the IRDMIS Data Dictionary. No QA or QC
program similar to AEC’s lab certification is applied to positional data.

IRDMIS is also structured to record well construction information, logging
results, and groundwater elevation data. As with any database, additional
information types and records can be added as required. Again, a brief sum-
mary of all database record entries can be found in Appendix E and a com-
plete description is found in the IRDMIS Data Dictionary.

Lastly, IRDMIS provides common user access. The IRDMIS is available
to any authorized user through the Defense Data Network (DDN) or by
modem. Connection details can be found in Appendix D.

! To obtain meters, mukiply feet by 0.3048.
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Difficulties with IRDMIS

IRDMIS provides tremendous possibilities but is far from perfect. The
major difficulty is the lack of user guidance and directions. No consolidated
document or organization provides single source information concerning
IRDMIS. Conceptual use and QA program questions are handled by AEC
while specific hardware and software questions are handled by PRI. Input
validation is physically accomplished by PRI, but AEC handles QA and sam-
pling technique questions. Passwords are obtained through AEC, but connec-
tion details are handled through PRI. The representatives of AEC and PRI
were found to be prompt and helpful with specific questions, but initial use
required a personal visit to AEC and PRI along with substantial trial and
error. Appendix D provides a consolidation of the basic information required
for first time use of IRDMIS. Unfortunately, the lack of specific user guid-
ance from a single source is a hindrance for potential users and will limit their
desire to use this system.

As already stated, the presence of a contracted database manager provides
significant advantages for this system. The presence of a contractor not
directly respensible to the user also presents potential work prioritization
problems. Though no difficulties were observed during this evaluation,
specific requests for information, assistance, or service support could be
delayed if AEC’s or the PRI’s work priority differs from the user.

Summary

In operability and function no significant difference was found between
dBase and IRDMIS. IRDMIS provides the advantage of an established system
with a dedicated database manager in place. IRDMIS also provides wide
access of information by all investigative activities for most DoD sites in the
United States. The use of IRDMIS will relinquish some user-control over
data input as compared with a local database, but this loss should have a
minimal impact on overall productivity. The major shortcomings of IRDMIS
are insufficient documentation and added layers of management between the
user and the data.

I recommend use of IRDMIS to store GL-WES IR data. The system is not
perfect, but it is established and is capable of offering significant advantages
in future IR work. I further recommend that EA-DSH contract an outside
firm to review the investigative and remediation reports which have been
collected for the EA. The pertinent data from each report can be reduced to
digital form and submitted into IRDMIS. Finally, IRDMIS training sessions
through AEC and PRI are available and should be attended by prospective
IRDMIS users.
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3 Geographic Information
Systems

General

A GIS is a means of graphically displaying land surface, geologic, chemi-
cal analysis, and so forth in a spatial or map-type format. Output is normally
previewed on a computer screen with hard copy products available upon
request. A GIS is capable of performing the same types of sorts and queries
as a relational database though not with the ease, flexibility, or speed provided
by a database program. In comparison with a database, a GIS exchanges
speed of operation for graphical input and output capability. This speed trade-
off can be significant, but use of mainframe computers and recent advances in
personal computers (PC’s) has narrowed the difference.

GIS Requirements

The following are specific requirements required to satisfy this study’s GIS
objectives:

a. Functions:

(1) Sort by attribute name and by use of logical operators applied to
attributes.

(2) Cross-sectional development capability (i.e. groundwater or
geologic profiles).

(3) Ability to distinguish, display, and plot field entries in close prox-
imity (i.e. well clusters <10-ft spacing).

(4) Able to print formatted output of all or selective tabular data
chosen from the GIS interface.

(5) Able to plot scaled maps with a user selected grid system and user
selected attributes.
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(6) Able to import data using X, Y, and Z coordinates as an import
data field (direct input without digitizing).

b. Compatibility with common data formats:
(1) Import and export dBase files.
(2) Import and export ASCII files.
(3) Import and export INFORMIX files.
(4) Import and export Info files.

¢. Operating system:

(1) Operate adequately on a "fast" PC (preferred operating system is
MS-DOS, but this is not an absolute requirement).

(2) Able to shift system to a SUN or similar work station with minimal
data conversions.

d. Cost:

(1) Minimal cost is always a major consideration. Development is
based on two independent users, EA-DSH and GL- -
preferably using available software and hardware.

e. Training:

(1) Considerable expertise will be required for system set-up and peri-
odic system maintenance, but it is desirable that an "inexperienced
user” interface be available for viewing common sorts, map plots,
and tabular report generation.

Discussion

Unlike databases, a standard GIS has not evolved in installation restoration
work. EA-DSH, the Corps of Engineers Baltimore District, U.S. EPA and
RMA do not currently employ a GIS. EL-WES is working in ARCInfo and
GL-WES has people trained and platforms available to operate ARClInfo,
CAMMS, and Intergraph. Numerous Corps of Engineers District offices use
Intergraph as their GIS. GRASS is widely used on U.S. military installations
around the world in conjunction with the Installation Training and Manage-
ment System (ITAMS). Finally, RMA has developed an elaborate computer-
aided drawing (CAD) system, which is used in conjunction with a database to
produce products similar to a GIS.
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The following GIS systems were considered during this study; ARCInfo,
Intergraph, CAMMS and GRASS. All systems could meet the functions and
compatibility requirements of paragraph 27. However, ARCInfo and Inter-
graph met the functions requirements with the greatest ease, and ARCInfo had
a distinct advantage in compatibility over all four systems. GRASS, a raster
GIS, has difficulty distinguishing features in close proximity, however, vector
overlays can be produced to overcome this obstacle. CAMMS required some
software improvements to meet all of the requirements in paragraph 26.

Costs of GIS’s ranged from extreme to no expense. Intergraph is the most
expensive since all software and hardware is proprietary. ARClInfo is moder-
ately priced and will run on most UNIX based work stations such as a SUN
or a mainframe such as a VAX. A PC version of ARCInfo is now available
and operates under MS-DOS using dBase files for relational data storage.
This system best operates on a "fast” PC and is upwardly compatible with
work station and mainframe versions of ARCInfo. GRASS software and
technical support is available at no cost from the Construction Engineering
Research Laboratory (CERL). GRASS operates in a UNIX environment,
normally on a work station. Finally, CAMMS GIS software and limited
technical support is available at no cost from the Mobility Section, GL-WES
and will run on a PC.

Current Status of GIS at APG

The EL-WES has recently completed digitizing the man-made and natural
features of EA. The digitized database is a compilation of different map
series over the past 40 years. This work was performed on a reimbursable
basis for the EA-DSH. The project includes digitization, selection of a GIS
(PC version of ARCInfo) and procurement of a hardware system to support
the software. During the study period, EA-DSH was not proficient in the use
of ARClInfo, but is scheduled for training by EL-WES. Upon approval of the
EA work, EL-WES will begin a similar digitization of the Aberdeen Area of
APG.

Until completion of EL’s digitization of EA, no single map series ade-
quately represented EA. Many of the map series used in digitization were
based on single coordinate systems and required conversions between
longitude-latitude, state planar, or local coordinate systems into Universal
Transverse Mercatur (UTM) coordinates. The standard coordinate system for
the completed GIS is UTM. The conversions along with inadequate survey
control of some large scale maps have introduced an as yet undetermined
error in positional representations. The GIS is generally a better source of
information than previously available, but will require validation by ground
survey before GIS products should be used in final IR assessments or in-depth
development of IR work plans. Use of a global positioning system (GPS)
would be ideal for the validation work.
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Specialty Graphical Systems

CAD represents another approach in spatial information representation.
CAD programs such as AutoCAD are common through Corps of Engineer
activities to include GL-WES. These programs usually operate on "fast™ PC’s
and provide, quality two-dimensional (2-D) and limited three-dimensional
(3-D) mapping and graphic display capability. CAD programs are easily
manipulated and are ideal for one of a kind projects. RMA has expanded on
the CAD concept and developed a detailed CAD installation map which is
managed by a private contractor. By using "layers” of information, similar to
an acetate map overlay, details can be added to a base map. The result is a
quality, scaled drawing. Unfortunately, CAD additions and deletions must be
performed manually, often at considerable expense in time and money. A
GIS is advantageous because it can quickly create new overlays by querying
for desired features or attributes and then generating overlays internally. The
advantage of GIS’s increases as the areas under study become larger or more
detailed. The contractor responsible for information management at RMA,
DP Associates, has recently submitted a proposal for purchase of an ARClnfo
system to transition RMA from CAD to GIS.

Graphic programs are another area of interest in spatial information dis-
plays. Most graphics programs are not GIS oriented, nor do they have the
drawing flexibility of CAD. Many of these programs are aimed at interpola-
tion of data sets and developing lines of equal concentrations, elevations, etc.
This process, contouring, is a "best fit" process requiring the use of various
polynomial and regression techniques applied in a trial and error fashion.
These techniques can be used in analysis, but commonly the use is simply
information exchange. The construction of 3-D graphical models can be a
tremendous asset in conveying a concept or perception. In addition to plan,
perspective, isometric or similar views, such programs also have cross-
sectional capabilities which can be useful in displaying geologic profiles or
contaminant plumes.

A graphical program available through AEC is Interactive Surface Model-
ing (ISM) developed by Dynamic Graphics. This program is accessed by
telnet or modem on THAMA3 and THAMAG logins. Though the program
can be executed from any PC or equivalent terminal, a "graphics terminal,
such as a Tectronix or PC with Tectronix emulation software, is required to
view the plotted results on screen. The plots can be stored in a data file for
later retrieval and local printing. Input for ISM is generated from reports
written from IRDMIS. Standard reports exist in the IRDMIS IR menu, but
tailored reports can also be written, as discussed in Part II of this report.
Once generated, contaminant contours, groundwater elevations, etc can be
plotted, contoured, and displayed in 2-D or 3-D.

A complete Iris work station with ISM is available at GL-WES. This sys-
tem can be linked directly with IRDMIS by telnet to provide faster (local)
compilation of data than remote access. Direct linkage of the GL-WES Iris to
a plotter is also available.
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Another common, PC based, graphic program is SURFER. Though not as
fast nor elaborate as ISM, SURFER is a fully capable, 3-D graphics package
which can display surface topography or similar information such as surface
or groundwater levels. These displays can be viewed in 2-D as plan, con-
toured views, or in 3-D as perspective views. SURFER is commonly used in
conjunction with CAD programs such as AutoCAD.

A recent development in graphical displays is VHS video presentations.
WES has been working with video presentations which consist of multiple
computer generated section and perspective views appended similar to frames
of a cartoon. The result is a dynamic visual presentation offering dynamic
views from several perspectives. A commercial firm, Z-Axis of Aurora,
Colorado, produces similar videos, and can use animation technology to fill
gaps between successive computer generated views. The application of anima-
tion technology is intended to reduce the number of required computer gener-
ated views and presumably lower production costs. Similar products of both
animation and computer simulation can be produced at ITL-WES. These
technologies are new, still developing and relatively expensive. The anima-
tion technology claims a savings in computational expense and development
time, however, insufficient information was available to validate that claim in
this study.

Summary

All of the GIS's or combination of CAD and database programs reviewed
were capable of meeting the requirements as described in paragraph 27
(CAMMS would require some software enhancement). Since EA-DSH has
already purchased an ARClInfo system and a digitized database through
EL-WES, there is no technical reason for EA-DSH or GL-WES to implement
a supplemental GIS. A copy of the ARCInfo database can be obtained from
EL-WES. There is no cost involved with GL-WES operating the database on
an existing ARClInfo platform. However, an additional user fee will be
required for each copy of the PC version of ARCInfo obtained.

The use of a CAD program may be desirable for an individual investigator
working at EA. However, a well maintained GIS should support most user’s
needs. A centralized approach to GIS will reduce effort and cost duplications,
and provide each user with the same current information.

ISM is available at WES and through AEC. The incorporation of the data
sets from the EA ARClInfo database was possible and was completed for
buildings, roads, shorelines, wetlands and elevation contours as part of this
study. Unfortunately, the ability to construct an adequate "gridding” file of
the contour data does not currently exist. The "gridding" file is the first step
in data interpolation required for 3-D graphic development. The developer of
ISM, Dynamic Graphics, has been notified of this software shortcoming and is
currently working on a solution.
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IRDMIS data are compatible with the ARCInfo database. As part of this
study, a copy of EA analytical and positional well data was downloaded from
IRDMIS, converted to dBase format, and provided to EL-WES for incorpora-
tion in the ARCInfo data set they are creating for EA.

Finally, the owner of the GIS, EA-DSH, needs to provide a mechanism for
the validation of the digitized data and correction of errors as they are discov-
ered. In addition, multi-user access to the GIS and a method of producing
user requested GIS products needs implementation. These services can be
provided by a dedicated "in-house” GIS manager or through a contractor.

Chepter 3 Geographic information Systems 13
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4 Recommendations

An installation policy needs implementing concerning the storage of IR
analytical and geologic data for APG. This policy should be applicable to all
IR work performed at APG. A unique database could be developed, but the
collocation of AEC at APG and the experience of that organization with
IRDMIS make new database development an unnecessary duplication of effort
and cost. Designation of a mandatory data storage procedure by APG would
require the establishment of direct and active communication between APG
and AEC concerning IRDMIS. This interaction would be essential to ensure
the needs of APG are met and supported.

In the absence of an installation directed policy concerning the storage of
IR data, encouragement should be provided by DSH-EA for submittal of IR
data produced at EA into IRDMIS. Whether specifically supportive of the
APG IR program or not, IRDMIS is still the best available long-term reposi-
tory of this information. IRDMIS data submission should be accomplished
regardless of whether the information producer intends to access the data
through IRDMIS or obtain it directly from an analysis lab. Reasons for
IRDMIS submittal are two-fold. First, the data are part of an irreplaceable
historical record, and second all data should be commonly available to each
contractor and investigator working at APG. As the volume of acquired data
increases over the next 10-15 years electronic access and retrieval will become
essential to completely review all of the data produced. It is acknowledged
that the use of IRDMIS will increase the cost of analysis processing and delay
the return of analytical data (unless duplicate reports are requested for the user
and AEC, which bypasses AEC’s internal QA process). The long-term bene-
fits, however, should outweigh these short-term costs.

When possible, utilize IRDMIS directly for data queries, retrieval, and
development of data reports. The system is available and with use can be as
easy to implement as dBase.

The EA ARCInfo database should be validated by ground survey and/or
GPS and corrected as necessary. IRDMIS well positions within the same area
should be included in the validation. This should be a short-term objective.

APG should implement a full-time GIS manager responsible for EA and
Aberdeen Area. This person(s) can be in-house or contracted. The utility of
a GIS is directly related to two factors. First, the data must be accurate (as
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stated above) and second there must be "real time" interaction between GIS
client requests and GIS output. Without the successful accomplishment of
both factors, the credibility of the GIS will suffer and its full potential will not
develop.

Work should continue to transfer all EA ARCInfo data into an ISM com-
patible format. Contact with Dynamic Graphics should be maintained con-
cerned the transfer of the digitized ARCInfo contour data into a suitable
"gridding"” file. This development does not hinder the addition of contaminate
data into ISM, but does limit the comparison of such data with respect to the

topographic surface.

APG should instigate changes through AEC concerning the incorporation
of TCLP data into the IRDMIS. If the required data standard for EA remains
TCLP analysis, then consideration for coding this information should be pro-
vided within IRDMIS.

EA-DSH should reduce the on-hand hard copy reports of investigative and
remediation work at EA into a digital format for incorporation in IRDMIS.
This work can be accomplished in-iouse or by contract. The information may
not be of litigation quality but is an important source of historical and investi-
gative information if placed in a format conducive to rapid query and
retrieval.
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Appendix A

Abbreviations

AA Aberdeen Area, Aberdeen Proving Grounds, MD

AEC Army Environmental Center

AEHA Army Environmental Health Agency

APG Aberdeen Proving Grounds, MD

ASCII American Standard Code Information Exchange

CAD Computer Aided Drawing

CLP Chemical Leachate Program

DSH Director of Safety and Health, EA APG

EA Edgewood Area, Aberdeen Proving Grox;nds, MD

EL-WES Environmental Laboratory, Waterways Experiment Station

EPA U.S. Environmental Protection Agency

GL-WES  Geotechnical Laboratory, Waterways Experiment Station

IR Installation Restoration

IRDMIS Installation Restoration Data Management Information System

ISM Interactive Surface Modeling computer program

ITL-WES Information Technology Laboratory, Waterways Experiment
Station

PRI Potomac Research, Incorporated

Qs Quality Assurance

Appendix A Abbreviations

A1l




A2

QC

USGS

Quality Control
Rocky Mountain Arsenal, CO
U.S. Geological Survey

Waterways Experiment Station, Vicksburg, MS
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Appendix B
Addresses and Points of

Contact
1. Dynamic Graphics - Address: Dynamic Graphic, Inc.
1015 Atlantic Avenue
Alameda, CA 94501
Technical and Sales Information
(415) 522-0700
2. Grafpoint - Mailing Address: Grafpoint, Inc.
1485 Saratoga Avenue
San Jose, CA 95129
Sales Representative

Mr. Roy Caudill, (408) 446-1919, FAX (408) 466-0666

3. Ingres Corporation - Address: Ingres Corporation
Marina Village Parkway
Alameda, CA 94501

Sales Representative
Mr. Tom Baldwin, (415) 748-2519, FAX (415) 748-2545

4. PRI - Mailing Address: Potomac Research, Inc.
P.O. Box 14
Gunpowder Br.
Aberdeen Proving Grounds,
MD 21010
Program Manager

Mr. Warren J. Wortman, (301) 679-3030, FAX (301) 676-0802

Database Administrator '
Ms. Irene Vinsen, (301) 679-3030, FAX (301) 676-0802
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5. RMA - Mailing Address: DP Associates

(Installation Contractor Rocky Mountain Arsenal
for Data Management) Building 111
Commerce City, CO 80022
Regional Manager
Dr. Jack C. Pantleo, (303) 287-3231
. AEC - Mailing Address: USAEC
ATTN:
Aberdeen Proving Grounds,
MD 21010-5401

Edgewood Area, APG Data Management Supervisor
Ms. Roxann Moran, (301) 671-1544, FAX (301) 671-1548

AEC Chemistry Branch, EA Project Officer
Mr. Doug Stevenson, (301) 671-3348

AEC Geological Branch (Also past use of ISM with IRDMIS)
Mr. Ira May, (301) 671-1516

. WES - Mailing Address: USAE-WES

ATTN: CEWES- - (Name)
3909 Halls Ferry Road
Vicksburg, MS 39180-6199

Report Supervisor, GL (CEWES-GG-YH)
Dr. James H. May, (601) 634-3395, FAX (601) 634-3453/3139

Silicon Graphics Use, GL (CEWES-GG-H)
Mr. Gregory D. Comes, (601) 634-3395, FAX (601) 634-3453/3139

ARClInfo based GIS Production of APG, EL (CEWES-EN-B)
Mr. Mark Graves, (601) 634-3395

. Z-Axis Corporation: Z-Axis
(Video Graphic Production) 10800 E. Bethany Drive
_ Suite 500

Aurora, CO 80014

Vice-Present
Mr. Raymond C. Hauschel, (303) 696-9608, FAX (303) 696-0857
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9. Study Investigator:

CPT Joe Manous

Department of Geography and
Environment Engineering
United States Military Academy
West Point, NY 10996

(914) 938-2472, FAX (914) 938-4175
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Appendix C
Current AEC Certified Labs

Arthur D. Little, Inc.

California Analytical Laboratory, Sacramento, CA
Environmental Science and Engineering, Denver, CO
Environmental Testing and Certification, Edison, NJ
EA Engineering Science and Technology

Interpoll, Inc., Circle Pines, MN

International Technologies Corp., Knoxville, TN
Midwest Research Institute, Kansas City, MO

Pace Laboratories, Inc., Minneapolis, MN

Rocky Mountain Analytical Laboratory, Arvada, CO
Rocky Mountain Arsenal Laboratory

Datachem (Utah Biomedical Testing Laboratory)
Roy F. Weston, Lionville, PA

Roy F. Weston, Stockton, CA

Radian Corporation

VERSAR

NOTE: Some labs are not certified for the full range of AEC specified
procedures.
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Appendix D
IRDMIS General Information

IRDMIS (Installation Restoration Data Management Information System) is
the current product of a 15-yr effort by AEC to develop a data management
system. IRDMIS is currently managed by a contractor, Potomic Research
Institute (PRI). PRI and AEC are collocated at Edgewood Area, APG (See
Appendix B for POC’s).

IRDMIS is a relational database operating on a Pyramid computer within a
UNIX operating system. The database is a product of the Ingres Corporation
and software support to included programming manuals is provided through
that firm (See Appendix B).

IRDMIS can be accessed by either telnet or modem.
a. The telnet and FTP address for the "THAMA1" system is 131.92.80.11
b. IRDMIS can be reached by modem using VT-100 emulation at:

(301) 671-4550, 300-2400 baud Hayes compatible

(301) 671-4650, 300-1200 baud Hayes compatible

(301) 671-4750, 9600 baud Telcor

All modem connections must be made initially as a subscriber to
THAMAL.

(1) Crosstalk communications software use: Even Parity; 8 Data Bits;
1 Stop Bit

(2) Procomm communications software use: Even Parity; 7 Data Bits;
1 Stop Bit

¢. Connection to other THAMAX systems can be made by telnet from
THAMAL1 by using "telnet THAMAX," where "x" is the name of the
system being connected.
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d. THAMA1 and THAMA3 permit access to the IR database. THAMA3
also provides access to the ISM program developed by Dynamic Graph-
ics. Each THAMAX system requires a separate login and password.

Logins are obtained through the AEC area representative. For EA, the
representative is Ms. Roxann Moran (See Appendix B). A login application
form is available in Enclosure 1. Access to more than one THAMAX system
must be annotated separately on the application.

Upon login, a menu of available report formats can be displayed by typing
"IR" {return}. The Installation Remediation Menu of report formats will be
displayed. These reports, used in conjunction with the IRDMIS data dictio-
nary, are relatively easy to manipulate but are inflexible in their structure of
queries and output. Greater flexibility can be obtained by writing specific
queries in the system’s database language, SQL (Structured Query Language).
To implement SQL, the SQL code must be imbedded in another programming
language such as C or FORTRAN. Provided by Ingres is an executable and
formatting code called "Report-Writer." Report-Writer is similar to
FORTRAN in usage.

IRDMIS data management is broken into three levels.

a. Level 1 data - Input data provided from a lab or other source. Analyti-
cal data which meet AEC certification must be analyzed and submitted
from a AEC certified lab (Appendix B). Survey and positional data
(required for each analytical submission) are provided by the crew
obtaining the sample or an independent survey crew. In all cases, the
data are placed into the appropriate digital format by the submitter using
"PC Tool" or other programs which produces output compatible with
PC Tool. PC Tool was produced and is maintained by PRI. Submis-
sion of analytical data not meeting AEC certification (including EPA
TCLP) requires direct coordination with the local AEC data manage-
ment supervisor.

b. Level 2 data - Data processing within the IRDMIS system. End users
have no interaction with this data level.

c. Level 3 data - Output data which are accessible using SQL. Details of
codes, record names, tables etc. are available in the IRDMIS data dic-
tionary. A condensed version of the data dictionary is available in
Appendix E.

A PC program called "PC Link" is available to connect a PC with an
Ingres database. PC Link permits direct conversion of database information
into other data format types such as dBase or Lotus. PC Link is available
from the Ingres Corporation.

Interactive Surface Modeling (ISM) is a software program developed by
Dynamic Graphics. This program is available for remote use on the
THAMA3 and THAMAG logins. Input for ISM can be generated from
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standard query reports available from the IR User Menu or tailored query
reports generated with SQL. The input format is ASCII. ISM provides spa-
tial plotting capability for the tabular data generated from the IR database.
The data can be contoured and/or displayed in 3-D perspective presentations.
The results can be viewed on screen or sent to a hard copy printing device
using HPGL graphic output. Viewing on screen requires a graphic terminal
such as an Iris work station, Tectronix terminal, or use of a graphic terminal
emulation package on a PC. One possible emulation package is marked by
Graphpoint, Inc. In addition to plotted data, annotation files (roads, elevation
contours, water, etc) can be produced to enhance the visual interpretation of
the plotted data. Annotation files are not part of the contouring or 3-D
development and are used only for presentation enhancement.

Documentation available concerning the use of IRDMIS and associated
utilities is as follows:

a. Ingres/Reports: Report-Writer Reference Manual, release 6.3,
November 1989.

Available from: Ingres Corp. Cost: $25.00
GSA Contract GS00K91AGS5822

b. Ingres/SQL Reference Manual
Available from: Ingres Corp. Cost: $55.00
GSA Contract GS00K91AGS5822

¢. USATHAMA Quality Assurance Program, USATHAMA PAM 1141,
January 1990.

Available from: AEC Cost: No Charge
d. USATHAMA User’s Guide, produced by PRI, November 1989.
Available from: AEC Cost: No Charge

e. THAMA User’s Manual, PC Data Entry and Validation Subsystem
(RDMIS PC Tool), version 4.2, produced by PRI, April 1991.

Available from: AEC Cost: No Charge
/. PC Tool Software, version 4.2, produced by PRI.

Available from: AEC Cost: No Charge
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g. THAMA User’s Manual, Data Dictionary, version 1991.2, produced by
PRI, April 1991.

Available from: AEC Cost: No Charge
h. PC Link Software
Available from: Ingres Corp. Cost: $130.00
GSA Contract GSO0K91AGSS822
i. Grafpoint Emulation Software

Available from: Grafpoint, Inc Cost: $746.25

GSA Contract GS00K90AG55259PS01
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Appendix E
Condensed IRDMIS Data
Dictionary

Pages E-2 and E-3 contain a two-page summary of key level 3 data record
descriptions contained in IRDMIS. This summary is sufficient for the begin-
ning user to extract information from IRDMIS using either the existing IR
MENU or tailored queries using SQL. See the IRDMIS Data Dictionary for a
detailed listing of IRDMIS data record descriptions.

Page E-4 is a current listing of data tables contained in IRDMIS. Also
annotated are field names contained in each table and the key fields required
for relating different tables during queries.

Page E-5 through E-35 contain a selected extract of the IRDMIS Data
Dictionary.

The complete IRDMIS Data Dictionary is available through AEC. See
Appendix D for details.

Appendix E Condensed IRDMIS Dets Dictionary

E1




CODE_SUMMARY _SHEET

for
The Installation Restoration Data Management Information System (IRDMIS)
System Owner - Toxic and Hazardous Materials Agency (THAMA)
System Operator - Potomac Research, Inc (PRI)

1. Inatallation Code (inst) - Identifies installation from which the
data were collected.

= Aberdeen Area, Aberdeen Proving Ground, Md
= Crane Naval Weapons Support Center, IN
Edgewood Area, Aberdeen Proving Ground, Md
Rocky Mountain Arsenal, CO (data after 1984)
Rocky Mountain Arsenal

2. Eiles Type or Media Type (media_type) - Code identifying the type

of data.

Common Examples:

2RE3T

Common Examples: CGW = Chemical Ground Water
(Currently the CSW = Chemical Surface Water
only terms in CSE = Chemical Sediment

use) CSO = Chemical Soil

3. 8Site Tvpa (site_type) - Represents a type of landmark, feature or
construction.

Common Examples: FBLK = Field Blank WELD = Dry Well
FELD = Field WELL = Completed Well
SPTK = Septic Tank PLUG = Shovel Sample
SUMP = Sump BORE = Bore Hole

4. DRapth (depth) - Depth to the nearest foot from the topographic
surface to the interval being sampled. [-9999.0 is used to indicate
no data was recorded, since an entry of 0 is possible. Well locations
(X, ¥, & z coordinates) are relative to a local datum].

5. Sample Date (samp_date) - Date sample was taken in the field. The
date of actual testing of the sample (anly_date) is also available.

6. Analyais Type (anly_ type) - Code representing the certification
level of the analysis.

Common Examples: C1, 1A, 1B, & C2 can all indicate a competent
analysis level. (see data dictionary for details)

00 = Analytes not requiring certification
99 = Quality level of analysis unknown or very poor

7. Analysais Accuracy (anly acc) - Decimal number representing the
standard error of the best-fit linear regression line of Found vs
Target values for QC standard additions data.

8. Yalua (value) - Numerical value of analysis result (6 digit
floating decimal precision).

Prepared by CPT Joe Manous for GL-WES 27 Jun 91
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9.
not yield quantitative

Common Examples: EQ

LT
GT

ND

Common Examples: UGL
UGG
PPM

11. Elagging Code (i_s_
conditions or results.

Common Examples: D =
E =
H=

12. prime Contractoxr (
orchestrating a given d

Common Examples: AL
TH
AH
GS
WE

13. Iast Name (analyte

Common Examples:
11DCE = 1,1-Dichl

111TCE = 1,1,1-Tri
12DCLE = 1,2-Dichl
AS = Arsenic
C6H6 = Benzine
CD = Cadmium
CMONOX = Carbon Te
CLDEN = Chloride
CR = Chromium
Ccu = Copper
ENDRN = Endrin
FE = Iron

PB = Lead

LIN = Lindane
MN = Manganese

Maasuramant Boolean
quantity is not within the certified range, or that the test used does

blank = Within acceptable range.

10. Uoit of Measuramant (unit_meas) - Units of measured value.

blank = No special conditions apply to the

(meas_bool) - Indicator that a measured
results.

= Equal to certified reporting or detection
limit

= < Certified reporting or detection limit.

= > Certified reporting or detection limit.

= Not Detectable.

= micrograms/liter
= micrograms/gram
parts/million

c) - Code to indicate other-than-usual

Duplicate sample or test name.

Element run with background corrections.

Out of control, but data accepted due to high
recoveries.

results.

lab_prime) - Organization conducting or
ata collection action.

= Arthur D. Little

= THAMA

= Army Environmental Hygiene Agency (AEHA)
= US Geological Survey

= WES

) =~ Parameter being measured.

oroethylene HG = Mercury
chloroethane MEXCLR = Methoxychlor
oroethane NO3 = Nitrate
PCB1016= PCB 1016 (etc)
PH = pH
SE = Selenium
trachloride AG = Silver
STYR = Styrene
S04 = Sulfate
MEC6HS5 = Toluene
TXPHEN = Toxaphene
TRCLE = Trichloroethylene
C2H3CL = Vinyl Chloride
XYLEN = Xylenes
ZN = Zinc
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GG Capr 3i. Geospe, FL P Kapelame MBisary Acservasion. 1
oM AMSA i L KX Fon Kaee. KY
GO Fort Gondon, A lawndele AAP
GR  Fen Corely, 15 Uberry Do, Salrimene. M0
GT  Geowle Rives Tew Sise, AK AC  Labe City AAP. MO
GU  Fen Gulich D Fon Leonand Wead. MU
OW  Gamwey ANP IE femlee VA
1 Ap8 1901 ane e 1 Ape® 2001
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[ 21 nslatiotion Code Instalionion Cede
ACCEPTABLE ENTIMES (Com) ACCEPTABLE ENTRES (Com)
O Loaghorn AAF Y N hea t mbeland AL FA
" Lama At M/udite Mv 1 & ovior NG Fanul Fhang Nahow MA 1Y
1% Leteihenm AD PA N Mol Santey R SFG RSE |
1 1Ak Lason Neuth Gulhy Sute 1 Nh O Aate b R MA
(RS Lamoin Supynent Fankin Smuihneld. A1 NP Newjene AP N
10 Lowsaana AAP LA ML Ao Prieams Musary (ceon Termmal, LA
I~ Lone St AP T NV SFU NV Battan USAR Cemes
n Fan Lawren on  twhdsle Support Cemter
n USARC. Lusshenen. NC OG  Ugden Deivase Depss, UT
LV Fen Lesvwenworth. KS Ok Oabdale Army Base
LW Fon lewn WA ” Familv Howsing PITT 03 PA
83 Ases, Laeningvon-Blue Grass DA, KXY ” Fanuly Housing PITT 37 Harmemic, PA
M1 Fanwly Hounng Topafield. MA P3  Fomly Hounng PITT 02 Rural Ridge, PA
M2 Famsiv Hownng Ps  Fomidv Housing rwin SPT DET ANX, PA
M3 Familv Housng Beverly, MA [ 43 Fowaly Hounng PITT 25 Menservilie, PA
04 Famsly lHounng Wabeficld, MA [ Famly Housing PITT 52 Fimleyville. PA
M5 Family Howsing Dusiington. MA #7  Famuly Housing Casaepalis 71 {P1 73L), PA
Mo Femily Hounag Bediord. MA Pt Family Carspelis 72 (#1 71C), PA
N>  Family Housing Swenses, MA » Family Howsing PITT 43 Ebama, FA
M0 Fomly Howsmg MIKE Wash Bak 35 Creem, MD PB  Pwre Siull Arsemal, AR
M9 FPamily Howsng SLASC Wherry, MO ” Werka, AL
MA  Family Howemg Manchesser CT 29 P Phuledeiphis Desense Personnc! Suppert Cesonr, PA
MC  Fem McCleilan, AL " Potmmy Arseval. N}
MO e Meade, MD PK Fort Pickess, VA
Mt Memphis Dvfense Depot " Fon Poll, LA
MKt Mickagen AAP ™ of . CA
M Milan AP, TN PN Peariac Searnge Facidicy, MI
ML McAlaser AAP, OKX S Peesidio of San Francisce,
MM Fom Monmouth Main Pout. U Puthio DA, OO
MN  Fen X Phownix Military Rescrvation, MD
MO Family Nousing Miliord CT 17 Q  Quany Heights
M fem R)  Femiy Howsing Duvisville, R
MR Port Myer K2 Femily Howing N Smithieid, 21
MS  Missismippi AAP, MS RA  Redscae Arsenal, AL
T fen D  Rverhank AAP, CA
MU Fom Missouls, Fort Mimsouls. MT AC  Richmond Defense General Supply Comter
MV Maseriol Developmens Readiness RD  Radlard AAP. VA
MW Mesitewec AD. WI RH  Font Rischie
MY  Fen tcCoy, WA N fach hinnd Arsanal, L
M2  Mein Acary Depot AKX Rerky Mounttin Amenal, CO (dots afver 1904)
NA  Newje AD. A2 AM  Recky Momntain Arsenal, CO
NE  Famiy Howing Sew Brisain CT $7 AR Rad Riwr AD, TX
1 4pel 1008 wse ane 1 AgeS 1001
[ X1 instufiggion Code inptalistion Code .11
ACCEPTABLE ENTRIES: (Cont) ACCEPTABLE ENTIES: (Cont)
RS Fort Richardesn & Eagle Rover Flam, AK TW  Ywis Cities AAP. MN (duta before 1906)
T TX  Tebyheans AD, PA
AU Fort Rurher, AL UA LS Selfiers ané Ainmons Home
AV Raveams AAP, OM UC  US Army Cospms
AY  Fen Ribry, kS UH  US Army Housen Asmad Fesces Conmter
S1  Siewan Anaer NY UM Uil AD, OR
2 Family Howiag Shebon CT 74 Us  US Miliswry Aredemy. Wess Poine, MY
SA  Sievw AD. CA UT  USARC Tamps 4815 W FL
S8 Schofwld Bareachs. M VI Fenily Mowing
$C  Sersamewmse AD. CA V2 Samily Housing NIE Mestelk 65 P. Henry, VA
SD  Sudbury Annes. MA V)  family Howing Mensesss, VA
SE  Semeea AD. NY © v Susachs, Vansowsss. WA
SF Sumflowes AAP. KS VP Velley Porge Genasl Houpinal, PA
SG  Sapesw Arwy Aiscrah Plom W Vist Hill Porms Samien, VA
SH  Sharpe AD. CA w acetionn
S Fon Sill. ON VN Ven My Meissenance Shep, Los Angeies, CA
S} Swatierd Army Engwe Plase, CT VO Vehauer AAP,
st 4. Louis Ordnance Plase & AAP, MO W1 Femily Hessing Midwey Femlly Hausing. WA
SM  Fon Sem Heusten. TX w2  tenily Mewing Yougs
SN Fort Sheviden, W3 femdy Houting San Peaisie, W
SO Set Com. Pases Rebles. CA WA Weserdin Arsenal, NY
SP Susmv Pount Milmary Ovven Termunal WB  Woeedbridge Revearch Forllity, VA
SR Seramten AAP, PA Wi Wiee Sonds Sinsile Range, WM
S5 Si. Lowss Ases Suppurt Comer, MO WL USARC, Wibea, NC
T Fem Wi Pors Wainwright, AK
SU  Suishend Mirrowave Tower, Suitiond, 10D WP Pamily Howing Wespent CT 13
SV Sevesme AD. B WR  Waler Aeod Madice) Comser, OC
W Von Ssewen. GA WS Weiden Spsing Chrmical Plant & Traiming Aves, MO
SY  Swybre ASAR Comer Wr  wenenson Trnining Consey
ST Sewh USARC WV Wen Visginie Ondnanre Werls, WV,
TA  Torem WW  Fert Wedswarth
TC  Vwin Cisios ANP, Si0¢ : Mmm'hlﬂm
T Terem Suppest Acviewy . Selividge Femily Housing appen,
TH  Tarkeel AAP, HC ¥3  Samily Houing WIKE Y 25 Rocky Puaimt. NY
n ot Ya  Family Houing Dry Wil NY
TM  USARC Tak MeCov 02 Y3 tundy Homing WIRE NY 99 Spring Valley, NY
TH  Tearls AD. UT (Marsh ares} Y& Yahuma Pying Comns
TO  Tareny Wasehome, YU Yume Puving Gesund, A2
TP Teighes Army Modicel Comey
™ -4
TS Tearie AD, UT {South avee)
T Teapic Teu Comter
1 ApB 00 [ 8124 are l“.l,
|
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900 ' T FueType

Fite Type .09

ELEMENT 1S USED IN THE FOLLOWING R RECORD ANO DATA BASE TABLES

St Y ™ 1)
P [ — Conmntes | Sotmgm 8 Lot
vl e _Syps
L34 8CCmn L ad L sl e S
Dloe] . ~scee0 . vogse
Srmntate Sgpmnd “scons . b
el Communton oo > ]
— SoemA -7 ey =
* et = Wy g
- Gmpiut by i vm—

ELEMENT SIZE AND CHARACTENISTICS:
3 wpper-case aiphabenest charaetens. ull field
ELENENT DESCRIPTION:
Code identilying the type of data.
ACCEPTADLE CAITENA:
©  Required for all teconds (euplicitly ot implicitly os inducated shove)
ACCEPTABLE ENTRIES:

g99ggqeans

ACCEPTABLE ENTRIES (CONT) .

CWs G hemical tnfilisin Waies
1M1 Chrmrsd Methuds | o nptun
(R Chesucal Process Conerol

SEERE1399408098799R033299020080885
i
|

81 Aagunt 1900 [

' 9.00 Fis Type

27 Awgum 1000

1 Augunt 1000
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9.17 ' She Type

ELEMENT IS USED IN THE FOLLOWING IR RECORDS AND OATA BASE TABLES:
Ay et 3 [* 1] -
Samges e - -
Pams Guilng ::I L
oo Ctvarns +4 acase - el
Wel Conmwwumna 34 acowc - :_:
—y-COOADS " == wumpte e - pe

ELEMENT SQE AND CHARACTEISTICS:
4 wpper cove aiphobesic characters, beh osnhied | . -
ELEMENT DESCRIPTION:
A sandasdised code trpeeventing & type of landmark, frature, or comsarten.
ACCEPTASLE CMTEMA:
T e o ot ceepable codes et

Must masrh the site-type of the cornespandang Sap record encept fat QC records.
Lewe) § QC swcands st be blank

ACCEPTABLE ENTIVES:
(The olie types sre Rnted by dets type for sase of use.)
Chemical or Radiciogiesl Deta:
Chomical Anglyeis Peint ICAP)
DG ildi
(L1 firdd blank
ANSW Tinsrwme
SURF urferes i geweval
™ erip blank
1 A 1001 171

0.7 e Type

FELD feld

GSDA e ot shudge dispasal aree
e [

PMAS plaser

i Terwaset

SHRK sheet teck

THSI thormal sysem inpulonion
™ p Mok

wT viayl Roes sie

s woll insulasion

Wt

wLsh wall board

WOooD wwond

wm wall ve

Suliding Survey (CBS):

BATT banery

MG Sl

CASE e

(il compusive sample wohen from smltiple Incations
mx Al blank

ANsw thaneweres

™ wip blank

VN ]
Chomicet Biots (CAY):

"oe bislogiral somple

[ T3 ekl blunk

ANSW L e

™ wip blenk

i
1

373

or RSN:
aaphalk
Sentery
ailding
casemate
concreee
ceilng e
feld blank
‘ll“ # Agutl 1901
She Type 17

Sihe Type 017

ACCEPTABLE ENTRIES (Cont)
“hemicel or Radiological Dews: (Cont)
Ak (CAR):
ARMO Sit MONKOrIRG se0N
BLOG uildeng
ourc compesne grab somphe
QrH compenste sample tahen from wainple locsnons
<sSoT chemical shadge dispasal tremches
FLX frld blank
ouse old loguon shedge pile
ANSW fimsewates
™e i blank
TUNL cwnnel
UNKG waknows grab somphe
WOOD wead
Animel Tioaus (CAT or RAT):

semple .
ek

{

RARRERSD | respaqaniee’
il

ACCEPTARMLE ENTRIES: (Cont)
Clwmice! or Rediologiesi Dsta: (Cont)

i
{
;
i

[

]!

il

L
|
i

TH LR T EITI
}
|

e

Sland

|
s

composiie somple when fom multiple Jocations

IR
g
|

L3 + Aptl 1001
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.17 She Type She Type 17
ACCEPTABLE ENTRIES (Cont) ACCEPTABLE ENTRIES (Cont)
Chemical o« Radwologicel Dets  (Cont) Chemical or Rediotogics! Dets  (Cont)
Greundwaeter (CGW or RGW). (Cont.) Piant Tissus (CPT or APT):
SMAF swamp L beolngaral sample
AWIR ewsy CMPH compotete sample taken from @uliple Incatrons
TAN ank FBLA heid bloak
TAPW (A wates sowtce wr M-—un—-ﬂ-
TPSE remment plont LAKE lohe
™me mp blank PLUG shove! sample
TUNL tennel POND pond
UNKG waknows grsb sample RNSW Nasrwaey
WELD dav well (0ld-tasluencd-type well) SURF suriaces in general
WELL complered welt ™ trip blenk
wief —pe TUNL ronnel
W00 ‘wood WOooD weod
Process Comrol (CPC) Stenderds Development (CS0)
aocN calgon EVAL evalation
[ ] composne lample Laken from muinple lecations LK Goeld blonk
ERDL RNSW sinarweter
(LT3 Goedd blank ]
FELD heid TRIP trip blank
GwTS groundwater trestment syviem TUNL unmel
INCN incinerssor UNKG waknown grab sample
w indvstrisl weste restment plant
ANSW Sediment (CAE or BRE):
TANK tank
TAPW tap wanet sousce BASN banin
TPSE eetment plant v dayon
TRAN cranslermer BORE bore hole
™P trip bonk ast cistern
TUNL Twnnel O compasite sample tohen (rem ssuitiple lacations
UNKG wnknown grab sample CREX ek
DRUM drem
OTCH disch or drainage
X Garld blank
FELD [
L i
GSDA grome ot shuige dispossl mee
[ 414 induszial waste Suvtment plant
1 ApeR 1901 anre .11 1 Agest 1901
a
07, e Type She Type .17
ACCEPTABLE ENTMIES: (Cont) ACCEPTABLE ENTRIES: (Cont)
Chamies! os Badiniogicel Dete: (Cant) Chemisel or Radiologiesi Dats: (Cent)
Sedimont (CSE or BEE): (Cant) Surety Sateriel (COM):
wn oadfd . el Samk
i fogeon ANSW Tseweser
LARE labe ™e wig blenk
MAHO menhole UG whimown greb sample
[ marhy aves
oTFRL oulsl Solt (€90 er AIDY:
UG shovel sample
OND pond AREA oree of land
PRSW procen srwer SASH s
ANSW e wasey "noG Suilding
ASVR reveTvow BORE Tare hole
avia river ner ming grownd
s nnh hole o coniferoms-devidusms wosdiond
SMG O composise somple tuhes Sram makiple locanens
ST Stnisery wessment plams Conp conponse sol sample tahon whthin 100m éiameees
STRAM orsm CREX vk
sTSW Horm srwer cuT chemicel shudge dispanal wenches
STWA Standug waer oEMO dumalision s
Sumr oy oTCH dinch ot douinage
SURF Sustaces in graeeal ow drcidosws woodinnd
SwAP vamp [, T3 Sald binnd
SWER sower (7] feld
TANK [ , nn Roudplin
™vse tcormens plam GRAD greb ammple
™e wip blank GSDA gouse or dudgn disposal ave
™ Wn ndfl
UNKG unhaswn grab sampls GO lageen
WASS wane “r wnmby aee
WELD dev wrll (ald-loshisned-rype wall) oSy old lagean shedge pike
L e om ]
WOoD weod [ 24 ph/wer qpade
[ P13 shawel mumple
it shme wesee
SN sink hole
To™ - erwer
SUMP -—p
RF ouviares in genorel
o ouamp
1 Ape8 100t .1 N 1 Agel 001
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LAY

She Type she Type
ACCEPTABLE ENTRIES (Cont) ACCEPTABLE ENTRIES. (Cont)
Chomiss! or Redislagicsl Data: (Cont) Chomical or Radiclegicel Dete: (Cont)
Soll (CSO or RS0): (Cont) Surtece Weter {CSW or RSW): (Cont)
TANE -t CMpH compasse sample Lalen lvam multple locsnons
™st uearment plas CREX ereed
™e trip blank DAM dam
TRST ree mand DICH disch or douinage
TUuNL mx ekd ek
UNKG wnknown grab smple FELD
WASS solid waste GSDA goeose oz shudge disposel aree
wr weedy sern LAFL londfll
WAGO w
Sewer (CSA or REN): LAKE lake
T marshy ares
QM compoise sample tahen from mubiple locatms om owiad
Lk fiekd FOND pond
GSDA guease ot shadge Gispesal ares ANSW Hione watey
MAHO wanbole RSVR seserveis
RNSW oeweter KVER viver
SASW sanicary sewer S sind hale
k418 vepuic umk SMG wpring
s sanitary Uvotment plant st sahitery Smatment plant
SWER ewer STRM styeam
P wrip blank STSW . ereey
TUNL STWA 'wending wetey
UMNKG whaewh grub semple SUMP oump
AP sy
Staindess Pieel (CI8): SWER  srwer
TANK sk
[ 13 Geld blank TAPW P ST SOUNTE
w sinarwaser ™t wentment plasn
™ mp blank ™e wip hiaak
[T winowa gub sample TUNL sunned
Suvince Weter (CIW or REW) WASW il wane
e wipe
BASN basin
“nw bayou
BDG uilding
st dotan
¥ a0t s001 e aTe 1 Ant ot
[X}] She Tyme She Type (X1
ACCEPTABLE ENTRIES: (Cont) Poks Oviling 020
Civomiosl or Basielopios! Dats: (Cont) sons b

Trenototmere (CT0): m@uu—-‘dhawsamunﬁ—un_mhw
mx field blank llng doa b 2
Mm vimsrwaser Well Construntios ([QWC):
™ wip blash waL oomplesed well
- Ly Dyvimoter
Map Dats (ONA):

AR Siae Typas Gamonpt OC) ove allowoble cuties for the mup fs. The Sioe Type wod i the duss
e must meach enacely thet wed in the sp fie.

Gostechnicsl Duts: Oor Dms:
Groungweter Sisbiined (00S): Unanpleded Ordnanse/ietsl Objost RNS):
BASH bonin (L wnhasen gl
[ boyou -
CREK oeeh
oM disrh o doainage
LAGO ol
LAKE |
LysM Uymisereer
T manby s
oL outell
OND pond
RV vl
G apoing
STRM en
sTIW wowm sower
S —p
| el Ty
TR e
wilL complrard well

1400

aray e

1 Apes 100t

E10
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8.05 Depth (Chemical)

ELEMENT (S USED 18 THE FOLLOWING IR RECORDS AND DATA BASE TADLES:

Lewels | and 2:
Lawet 3:

ELEMENT OESCRIPTION:

A umbes 10 capoevs o6 the auant svsh of 2 foot the dugeh from the urface
o the wp of the (seevel bring compled. o

ACCEPTABLE CRITRINA:
Required on all chamicel soronds ensept OC sovunds thas do ot asiginam in
l-yd':‘.—ﬁ—‘ o« - e B
Stum b & docimal 10 the noweet onch of o fost
h“dﬁ*ﬁh“ﬁ-&:-u'ﬁ(ﬁ-@u
3 digs phus decimal point o0 expooss the sample haight shove the tapagraphic surfece.
ACCEPTABLE SNTWIES:
Oupth:

dinianum value (Y]

Masimeam value L 2
Heighs:

Minigmt vaboe »
Nanimem value (7]

‘e ne

2 Auguut 1900 a8

8.19 Sample Dat¢

ELEMENT (5 USED IN THE FOLLOWING IR RECORDE AND DATA SASE TABLES.

a1 o 3
Swows Cotuanpy | Mmasee Ootanngm | sevmen 0 Gatgam
[ - sooun - a—— —_
—
ELEMENT SIZE AND CHARACTEMISTICS:
Lol ) 6 charactess - Sormat (MIL/DDAY)
Lrvel 2: Jubon dase (YYDOD}
Lovet 3: Outpus dase farmat (DD-smen YYYY)
ELEMENT DESCRIFTION:
Dote on whick the yomple wes 1ben
ACCEPTABLE CRITERIA.
Valié dote
ACCEPTABLE ENTRIES:
Manimamn: e llan?S
Mammen: <= Somple Prepocation Dav
. <o Anslywis Oste
<o Corrent Date
34 Dusasber 1000 [ S 2]
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803

8.03 Analysis Type yole Type
ELEMENT IS USED IN THE FOLLOWING IR RECORDS AND DA - & BASE TABLES. ACCEPTABLE € .
oears Y ot | tucers i ey g ’ 08 Goare SCC Revords:
- [ T e ooty ay_yp. (4] Closs | (quentisative)
1A Clasy A (GC-MS methnds)

18" Class 18 (o sompie throughper - ot GC-NS merhode)
00 u&:i:t-n-n'&-a-n.inuﬁﬁu—
99 Special cases andy whes suthonised by USATHAMA
SAC Revends {ahuelerc):
QU Qualisasive swechodelogy

i
e hnd
v -
- [
L] -
L] -
mm |
[ L] -
e L -
. [
”» —— -y —— -
L] = — -
]
ACCEPTABLE CTERA:
o Raquired for ol bevel 2 and 3 chemmucal eecveds
[ 54 Dosomber 9000
14 Dosember 1000 s
A
8.01 Analysis Accuracy N .01
ELEMENT 15 UBED I THE FOLLOWING 1R RECORDS AND DATA SASE TABLES: ACCEPTARLE CRITERIA: (CONT)
[ ]
Aol ¥ 1] A 3
peny Soumagsy ] Cutusgy . .] U G [roery
Anstpls »e L ol td ——— iy e
3 " iy -y o . MQ
ELBMENT SITE AND CHARACTEMISTICS: ’ blank
el § ond 2: Ducimal (3 digits phus dociomal poine) P
lowd 3: Fom 4 -
: Slesk
ELEMENT OESCRIPTION:
Oocimal smuber sepevernsing the standerd svowe of the bror-fit Bnver sugremsion lias of
Found vo. Yarget valoos for OC standesd additions duts. Sapenast end mnsssmnsns whin will Dovimel susber betwosn “S01° and ‘999.° (seen and biank net allweved)
e the came ov shat for the Mesusemens mavsines. (Use the USATHAMA QC pragramn t»
ompuse dhis wabee ) ACCEFTABLE BNTRIES:
ACCEPTABLE CNITERA: Covuted ouatel 0 seee. ong
. quised on ol chomical and iegiral soverds [
. u-u-hum-—-nn—:w.w.w.w:': Mamimun: 9
o Shast muech venge drorribed beiow (decimal & sequired; do mec odjue enpenans).
*  Sust meet following file condiciony: Cmies comiuaaietiey S SRnturd. b net SIIToR
Chonicat Dot L2
Susiatve Ressets: [ Wethg 00 ond
00us be o decimal nusbes betwuen “S01° end W99 L
2090 ond blanh ase ot allowed
Somiguaniietive (008 W & YOL". VO TP, or WICK and G b & sanid t *
e Yast Name:
0ust be & decimal number berween *001° ond 999
Jeve ond blank e nee sllowved
Samiguniietive fsbarstory 5 ast Coriliod fur Suo Tont Nams; (et of Meusuronmt i
WL, WOT', WDUY, 0t. WOCT ont Fagsop Cote b W):
-l
9 augunt 1090 |
0 Aagunt 9000 ot Lasad ;
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8.26 Value (Chemical) Value (Chomical} 82

Vilue of the snalysis drpendent on Test Name ond Unit of Measuremens. The Value is

ELEMENT 18 USED ¢ THE FOLLOWING 1R RECORDS AND DATA BASE TABLES: ACCEPTABLE ENTRIES:
Aot 4 m2 -t Levet 2
) ] e ] Sulbopy B Caten
[ wae —— [ Wawnes:
g
Mingnum: 1.000
ELEMENT SIZE AND CHARACTERISTICS: Memmen: 9990
Leved 2. Santues - 4 digits plus documal pout. nght juseified Cmors:
Lo e e v il pooe M. &
: - & dagies phm o Manmwm: S
ELEMENT DESCIPTION: .
: Sinisum: 000001
compused by ene of the followeng rwe oquations: .
SQUATION OATATYPE  CONDIMION
(41 UnrarmecsniStaier s SslunonF acter Men-00C Mossumment
Beslean = LT,
CT. 20, & W
QC QCTemt = °5°, W,
o N and the

Messurement
Boslesa & LT, GT,
BQ, NU, or blank)

) UncorvectadVulus «DilonanFasior | 100 NeaCQC  Messwrement
Analymphdecwrary 109 - Meismre Bosiean = blank
- 4 QC Tem = N F".
-T
ACCEPTABLE CITERIA:
*  Requised for ol chemicsl wrconds.
*  Sev wevion 8.25. d Valwe, tor - numbes of - Bgures
1 Apl t00? P baal 1 ape 1001
8.12 Measurement Boolean Measurement Sesioan an
ELEMENT 15 USED 10 THE FOLLOWING 1R RECORDS AND DATA BASE TABLES: ACCEPTABLE ENTRIZS: (CONT)
[* 1) 1] oy
L) Gubemend A ] Sumen D Gulan =0 oquel 0 & [
g . nten [ 2. cw—— - LT lems thu detorsion limis
St “er v o bo (24 F 1 11 1 1

: S8 AND cs: L _-“ .--.\"_' PR . . -

2 wppes-cose siphabesicsl chasncton, full frld (blanh allowed)

134 Jews sham devocsion dimit
ELEMENT DESCRIPTION: cr grassas than wppar domh
Slank for ol st e
mdicaser that the mensured quansizy is nat within the cenified range. or dhat the tant wed
dovs mot yisld quanshative sepuis. (Conifind sange drornmined by USATHAMA muthed ) Namistoutent five:
ACCEPYABLE CRITERIA: [ Selow bachground
LT fows than detorsion limit
o otut masch an aecopsble codr below for the bevrl of cemificasion previnent so the second cr oo than agpee bt
- quantion. Sland. ol sthes aoes
*  The valve st be ot vhe monissum contified roncrmretion when T is weed for
e oot sutvn

Quansitative 8¢ Semiguanmagtive srceeds.
. W*—h-hnﬁlwh-&-‘u‘.w& =1

ALY oo positive odex ent
- qualitasivv - isvesnal standesd

ACCEPTABLE ENTRES
Quenmimuive onf SONIRUNRI;

[ oqus) 30 the Conified Reponing Lismi

r Sowe hon Conifiod Repuvting Lamis

GT geostes than maniswun cenified contvatstion

blank werd wiven the analyeis sevnlis are within she conified sange
Gombpuanhative:

ND s desectable

. X 1 ]

- arguive svonbs
Slank net sllowrd for qpm oprops
21 August 1090 ey b 21 Auguat 1000
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9.19 Unit of Measurement Unik of Messurement ot

CLEMENT 1§ USED N THE FOLLOWING IR RECORDS ANO DATA BASE TABLES:

ACCEPTABLE ENTRIES:
ams ™ s Jtvet ™ ctrts | vwnws ™" o omemn Chomias! Dets:
utmy  oe e -~ e - et oo cuscreTon
Wab Consmurtnn - SCOWE - - . m—
CHARACTENISTICS: sabids. drums .
RLEMENT SI28 AND - -'ﬂ-/’!-_“
. bl embeddnd bianke) | arid _ cwlpie mevey
4 alphanumeric chasareer, leh juntified (a0 UGM3 L
ELEMENT DESCRIPTION:
Socisl Coses (Methed 0O
Cade the Unit of of the Vobue.
VAT DRACRIPTION TEEY nAMEH
ot Cote Protn Powe o8 10
Sleed  witiens [
A - 18 [+ Crboinn TEMY
¥ femne 18 CPL,  count/100 m) TOTCOL
’ pics 12 CU  coler wnit COLOR
L ne 9 POM3  Bers/cubic contimeser ASBEST (and esher ashostes Test Nasmes)
u micve - NTV  asphalometvic surbidisy wait TURMD
L [ -3 T prwem ASBEST (and other asbemos Tew Nomes)
K (%Y +3 TON  cove dilution inden mumber TASTE
ME [ 8 TON  dweshoid ador summbes ODOR
G oo +*9 UMNHC  ssirvembay/em-conduceivity COND
T we +12
ld pa .18 CQuality Contrel Dete:
[ 3 - +18
el DESCAPTION
ACCEPTABLE CNITEMIA:
BLANK pH
*  Reguired an oll reoands hat contain on uaremrcied mantisss velve MOLY  mele posoent
*  Blunk for spconds whese the Mossarement Boskean s W oc PP ' pereom
*  Blank for secords winere Tew Nome is “PH ICTP  pewens phavphors
¢ Must match one of she codes lissed brivw 78 parmAillion
. . K pony/thousend
ol L e e n__.. ..._. .. ..~'..-' o R LN . : m .
mm N
1 Ape¥ t901 10t .t 140 1091
e Unkt of Moasrement Unit of Me a1
ACCRSTABLE CATENA: (CONT) ACCEFTABLE CRITIAMA: (OONT)
L] Gasteshalost Dets:
T GRACRPNON Bald Dalling Daty:
Q2P  picorwies/squnre comimenar .
M ovense/minese T AEACEPRON ACRONSIEAMENNIE
C3 oo B s b Mo
OPM  disimsvgations/mume :l’ : ) - NIOM, s
OPM)  dislnsegeations/cubic muter N abes BALT, RSCVY, TIME (deponding on Msthod)
OPMA  disimsegrasions/misme/ 100 square e 8 pemndvequese inch -
PCL  fomwcurion/Noer N wwab TIME (dapomding ea Mabed)
GG femsogrean/gam bmd ADYAL BPRLL. BETAT, CAVEL COLOR, CONSS. ORIV,
Sl how ics
MCM  millranes’ meter
MOML. wurverunes/ millimeres
MGA e pram-ath Yol Canstrastion Outs:
..”m -lh-‘“'“h- T SEICHPTON ACRONARAMVENERT
MEM  milisornigens/minue CASE, CASED, CASES. orToT,
NCL  sensranesliser r fon ) o, LYSDP. RECVR.
NUNG  sunacunes nanogram L en ey
ML manomens-grum dry - ALY, RECVT
NGL  manegrameloer Senk WAL SSEAL GFRLT, GROUT. SCREN, SURF, TOPO,
C  puorerin WATAT
PG plerenwy/'pam
POGA  pirecuriry grom-ash
POGD  piserweirw/gram-dry
POGW  pirerwivy/ pam-wet
POL  plewruries Noer
PO pissrwion/nguese mever
PCML  pirocwsion/milliliors
UC  mirerwnes
UCGA  mirserwsive/pam ssh
UCGD  servarwios gom drv
UCCW mirsnrans: gram wey
WL sursecwers luey
UCML  sirvrwers/milliloes
GG swreman gom
¢ Apol YOO8 a3 K § Ages 1004
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8.08 Flagging Code

CLEMENT 1S USED N THE FOLLOWING IR RECORDS AND DATA BASE TABLES.

et [* 1] 1)
] Convman Fasws ] ] 00 Qutann

anavn » occun o - oy ‘oo

ELEMENT SZE AND CHARACTEMSTICS:

1 wppes-coe slphabirincal chatacrer, full fordd o hinnd

Cade t0 wdheote ethev-shan-veual ansiveical condamans or sesuts.

ACCEPTABLE CAITERIA:

L] Aaslyre Sound in blonk 25 well s sample. This flagging rede = 00 be wod for
snabyses which ase found and quessnoted shove the Covafind Raposting Limis
(@Ju-ﬁﬁm*“b&-““dbi

< Analwsis was confirmed. mmﬂh.&m‘*l_"d
anslyns bears out the reponied evsulis. The confumenional enslyeis st ivalve »

] Ouplicase sampie or vt same. This fagying eode is 00 be used 1o dissingwish
sualycical smuks when duplivase anulyoss ase soquessed fiagging
should be weed for the sorond m)-l.# e b

t M::lu-hh-n “..-'lh wa&i-u‘.“-—d.
-
wot the aormal mede of analysis. .
F Sample (hesed belose snnlynis. b*-ﬁl.hd*h*
of fihered samples s % br difieresnionsd foom non-fibeved sampies. or whon
(sequised) fiharing of sompies is & deviavion brom the S0P.

[ Reporsad sasubs sor altecsod by insevieosnces o0 bachground. This fagging
Mibh-dmh*.-q---:hm—nhw
quansibied o the artusl CRL due 00 inteviorents. (This veill allow she bovmtery 10
P & diiovent CRL. sathes than dufanking s the Mothods mble.)

Flagung Cose s.00

ACCEPTABLE CRITENIA  (CONT )

ot af ronmel bt data arvopard dur o tagh vowens  This flaggang rede & 0
e woed when contel snsivies show hagher than-20vmel svrowrnes. Sssuring
USATHAMA thet o & cunrenuainm wos found o the sample a5 00 ares the CAL, &
weunld hove bres seponed

Ot of commwal. does sresed dur o low weovesins. This fagging eade i 00 be
wsad when socovevins of the conmal snsiyses ase dapoonsed oo that thase is 80
smvasance dhar values ot or moes the CRL ase arcurens.

Minsed holdng time, accuptsble dased on the sesulis of the holding-sime study.
mm-*--h-‘*-*h-m“h‘--
belarved o0 be altorsed buned on she paunt EPA-USATHAMA shady.

Stissed holding times for cumarvion snd prvyomeion. This fugping svde is to be
nted when eERaren and/er praperouss dates ove et Mt but duts qualicy & ast
bolivved 10 by ofiecnsd.

Odineed holding tise fov anslyeis. This flagging sode © 00 be wed when entuction
ond/et prpasasion times have boan met but anplytical held Gmes heve boen
wissed and the dote quualiey @ nat briieved 2 be sfiornd.

mm*u—--—u—u—umn—.uu-
h-d-h-*dhwﬂu—“ vosuln,
placing the spihe sovmge cunide of conmrel limim.

Low splhe covsvery bs not within conmel lismins. This flagping eude is o be wend
wihon the low spike serovery (met the sheve-day swesage) falls oumide of susered
limite and the anelysical dase b poseasially bissad.

Saults loms then CRL but praster than Coisesis of Duvorsion (C00). This fagging
IS S mS s

Susngete mosvary mashedly diiorwus rom hissomral dusa. This fagping ewdr is 1o
S wned when the sssovary of ¢ swvvagenr & mashedh. Sulioress e hesovical
dan.

Aaslyte roquised for mpening pupeess but nt cusmnsly ovwified. This flagping
‘h“u“m*h-'“-““-b-
e & nomal pant of the SPA . This alee cigmifion thes she analyte was
et quansisned (must be wed in eonjunction with s Beslean of D).

20 oy

20 Suy 000

Pagging Code

$

t § 2k A Rak S A K k-X20 1

———

ACCEPTABLE CNITENIA: (CONT.)

Resuhs bosed on insemal ssendesd. M%‘t.h-ﬂh“
with meshods whicrh wer an imtovnal candevd. o which oo
cofication Guse suint ore quansinssed by disen: campuasieen 0 the insernal
-l-‘ thn‘d‘o*.‘&b*

compennds thet ase & sevmal pastof the

mvu—rummuq--anm s

v bt foe

Anaivsis in snronfiomed. This fagging sude i o be wed wha o confometionst
snslywns n dear bnn dors uey verlly the snuipticel sesults cbanined Som the inisial

Somple subjecird ¢0 unusnal susege condiions. This Ragging eode b  be wed
‘when the somple smovage conduvony moy affers the analytical sasuln.

Sungir snsivee srqueed hom @ mublanslyte mrbhed. This flagging code & o be
werd when cnly one snalyee e o adi-anslyte asshed & 0 be spovied. This
Rappng sade is vertel when wpihing sebuions consain mese Ghan oo analyts of
nevrss but the mechod

Aswivie sevwory cussid: of senified songe but within srvepwble fimin. This
Sapgmg cade is 19 br used whon Snaiyte SoTETINIes cureed the wpper hmis of the
m—phh“lﬁdh"“cub-

Anaivee found in bisah o well e umple.
oonfiomad.

Sugh)
Low spibe sorovery s ot within cvmiet Suls.

ngdtanmnow

29 tiny 9000
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[ AL]

Prisme

Prime Contractor

9.15

ACCEPTABLE ENTRIES. (Comt)

SLEMENT 16 USED IN THE FOLLOWING Wk RECORDS AND DATA BASE TABLES:

N
Wi m i
MMWW~ i _m. .__
max_mz:___
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a1
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lld 1
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I

l-t-—lu-uu-—q Macen. GA

Roguised en ol chamicad and grasschuiral sovends.
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(alphabotic by sade)
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§
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1 A 9007
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1408 9001
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9 Ama 1001 &

L
-
i
132X i

$855535558d9A2ne s 8unnei X220 0R

REErREEIArEeasRResE800000Q8200 P EER 2225222

ACCEPTABLE ENTRIES (Com)

* Monag e Ewon. PA
| Srwnre and Engt pg bre . Tiwnvey 113
[/ i Teonng and C Corp . Edwcm, N
CRILL
Fedesal Conridgr Carp. -

Fou
Frankford Arsensl. Phaladriphia. PA
Crnlagic Assocuntes. nc.
Geroghty and Milles, tnc.

R o

2533E

2059EE IS EEEREERETas EmnsanzEEE000s0E

186

1 Apl 1001

Prime Contraster

ACCEPTABLE ENTRMES: (Comd)

i
i
i
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1 AgeS ro0t
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Test Name (Analyte) 8.24 e Toot Name (Aniyse)
ELEMENT IS USED IN THE FOLLOWING IR RECORDS AND DATA BASE TABLES:
— o Py NOTE: For unknown campounds, we the code UNIJOD wiuewe 00 sapresents
M the sumber saigned by the Seld lnb 10 the unhnowns frem $01 Grw 999. The aumben are
] N L EEL__] L __] uu-u—-:'-r-un-—n-wru--m The
anatyete [ ) L] — ] “d‘-'\w
—— — ithin the o U001 com emly
CELEMENT SR AND CHARACTERISTICS: [} u—u*mh.ﬁluﬁ-
é
Stphermmoic charucsen. I jumsthed ACCEPTABLE ENTIIES:
ELEMENT DRSCANTION:
Chomisal and Basislagiont Date:
Codeto Loty the " - (Serted siphabstioally by Testdlome
oode)
ACCEPTABLE CRITENIA:
o .10 Mydvrchlosic
*  fequired en all chomical and codislogical records ocid, byl ooy
* M monch sne of the acceptable codev listed bebowr WMEOH 0% Mehenel
¢ For unhnaems, suat be within the songe of UMISO! thovugh UNKDIS IMUDM 0-Mabylundomnoic ocid. muthyl enex
*  Leb must be oovtified for the specific Ton Name eurept whon ene of the ellowing WO 30-Ovndessnelc asid, muthyl asser
condisions eaders: nivee 1,0,1-Toichinsasthane
N 1.5,2-Toichiowsothane
Mothed is semiquastisstive scroening JIIMCH 1,1
Wi-—mmw—d nan 1,1-Dichinse- | gprmpune
no 1.)-Dichiossmhgbme / 1,1-Dichiosseihone
Iﬂdb'ﬂ'.ﬂﬂhlﬂh*“h!- nocx
110088 (1,1-Dimashylothy® bosmome
ACIDIT <ob REACTY 130
AKX oou SALINE 1MCE L.1-Dimthylcycioprnne
ALKINC CQOLOR SALM 108 1234 Tovansyhoene
ALKCAR COND WOL 1230m 12,3 Toichiosmpotpune:
ALOIYD CORRTY TASTE . 123MCH 13,3 Teimariyécysinhanane
ALK CROCO TOS e 12.5-Tvichiassbemtens
ALPHAG 0o TIMNP | Ne 123 Niimetyhemmene
AMOS poc TOC : J24MCH 124-Toimethyicysiohanane
- NHO orrox TOX 1M1 124-Tvichiarohonnene
- ASBRST HARD T™C 1me 12.¢-Teimubylionsene
ETAC weaT TREACT 120804 13-Olchiasshanasne-D¢
0 0DOR TSOUD 120003 13-Dfwemesthane
CHARD onsr TSS 130CDe 12-Dichiosssthane- D4
OmYs ™ TURBID 10C8 1.2-Dk 7 12Dk (cis and wuss iseman)
1008 1.2 Dichiesshonnme
120aK 1.3-Dichiaseathune
1nar 3.2-Dichisseprupone
S apl 1907 Yoy ane 1 At 1991
Toot Name (Ansiyte) .24 [ Tost Name (Ansiyte)
ACCEPTASLE ENTRIES: (Cont) ACCEPTABLE EXNTRES: (Cont)
12008 1.2 Dimethylbensras / o-Xylone . 1 ] 14-Mothylpmmdecanic acid, metiyl e
S d 1.3-Olmethytnaphnhalone 1SDNAP 1.5-Dimethytasphehaione
12008 12-Dighsuylbosnens 1500 15-Methplhanadecancic acid, muthyl enmer
12004 u#qﬁi‘: 167 :A?m
126PCH Cyclohevsns saide / 1 2-Spemyryciohesmne HOMIN 4-Oimeshglinden
1NN 3.2Speuyniylunsens / Scyvena enide ADNNP 150-Ombyinsghaheiver
120008 12-Dimebyirysiopentons ML o-Mothylhepradoconsic acid, mehyl ener
12MTOM 12-etbyhanadocansic acid, mutkyl ener 1P 37-Fovssiorentone
4 1.1.2.3-Tememethgleyciopnpene ONAP 1.8-Dimethyinaphtholras
1A5-Trimethyieyciohansne 100160 1234 6AMLAN-Ombpdre-1 4.55-dinsthansl-naphihalen-2-ol
15 135 Nimshpthonnsnr A2 §
15T :”m L :mhlm_
1C00 | 3Cyclopeamadions b iad
130804 L.3-Durhiosubramane-D4 E = 1-Prapanel
13008 1.3-Dachissobesnane [ .8 V-Busanel
13000 1.3-Oichiomprapuns KMz 1K yi-3.5-dimedyd-2
13000 1.3-Dichiaseprepens KM 1-Chinsohamne
13088 1. 3-Dimbyhatasne LIM 1 ere-2.4-heandimne
13008 1.3-Diflusrsbonsene waonc 1-Clnrnersadesane
10 13-Dimuiytbosme / m-Sylene 1O 1-Chleronaphabolrme
130M00 (1. 3Dimesybunyl) basoene 100aL 1-Dodecansl
130MCH 1. 3-Dimsbyiryichenne AE24DS 1-Seloyh 2. ¢-dimsshyibensrne
1ONAP $.3-Dimedyinpiehalons e
13008 1.3-Dinlmebemsene | -Stbylenylbramonr
130 L1-().3-Prepenndipl) bis{beanme) / 1.3-Diphanpipsupane e 1-Stiylpmapylbesarae
1000 1.300ydee-2-indel-3-om 1”mar 3-Fivsnnaphthalene
10 $.3-Oimathyleyciapontone IHPD0L 1-Heptaducanel
13TDAM 1-Tomadocywole aoid, merigl e 1ET0L VHern3ol
10888 1A4-Oimothyl-3-tlyBeonsrne naa V-Hemome
HOACH 14-Dissonfiemseme uarc Htecht-2-0 4 -
04 14-0bshiossbmmome D4 TTMEN 3-30evhyl-7-( 1 onsthybeehgl) neplabalene
10c L4-Dichiswebumne DEAN 1-eshyibons (A) anshonorne
“eas 1.4-Dlchivssbunaene He 1-Medhylcyulopamtane
o 1.4-Ofnessbonsme D0 1-Mechybineyforancnr
HDI0K 1,4-Disnsne TMBCHX 1 Strshyleshyieyrivhraone
MDD 14-Disssthyonsene / p-Bylvan BN 1 Mrshybethyirytiaprapnne
14DMO8 1.4-Otmethpleyciobrnane 1 1-Mesiplindan
O $.4-D0yére-1.4 andunonsphthalror [ 1-0eehyl- 9N flvevene
unen :
M 14-Oininebunmme 1-sbethyinenpfiument
ome 14 0undions new (1-Medhylprepy bonvene
¢ ap8 9007 ases s =T
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Teot Neme {Anslyte) .24 824 Toot ame (Ansiyie)
ACCEPTABLE ENTRIES (Cont) ACCEPTABLE ENTRIES. (Cont)
V- Merhvipwene 200TNR 2.0.6 Troseowsoecmol / Scyphanr aeod
L 1 Methaxy |- propene 240THTY 2.44 * alphs
IN2ONF 1-Nuro-2-ertanone 247HON 2.2.4.4.2.7- Hexameshiorishwiio 1H wdens
INAPA 1 Naphthvismine 247TM0 2.4 Tnmeirioctane
18P | Nusmheprane 240 2.4-Duchioraphenosvacetse acud
INKCL 1.ON Potasessm chionde selunon 2408 4-(2,4-Dichiorophenosyibutyr scd 7 1.4-08
Lo 1-Micsopropane 240C8 2.4 Duchiosobephenyt
10CTOL 1-Ortanol 24000 2.4 Ovhloraphenol
10ECHX 1-Prepenyicycisherone 24DMCS 2.4-Dumethyipratane
1PNAP 1-Phenyinaphthalene 24DMD 2.4-Dimechyldecane
ITBCHA 1 4-Butyleycishexsnecarbozylc acid 24DMHX 2.4-Disnethylhezane
2300MY 2,10-Dimethylundecane 240M0M 2.6-Dumethylphenct
22358 2.7.5.5Tesrachiorabiphenl 24009 2.4-Disisrophurns)
asICs 125 Trchiasbipheayt 24DMT 2,4-Dowetsiuene
226TMO 2.2.6 Trimethylortone 2420 2.4-Dimethyl-2-prasanet
22DMC4 - Dimethylbutane 2403 2,4-Dinivephenal-D3
24508 2.3.4.5- Teachiombiphrayt Hunw 22.4 Trismethyl- 1.3 panmnediol
234600 2.3.4.6-Tetrachioraphenol 254TMD 2.5.6- Toimethybdecone
23%CP 2.2.5.4-Teerachinraphrast 25C140 2.5-Cyciohenadien-§ .4-dinne
235TMD 23.35-Timethyldecane 250MP 2.5-Dimathyiphencl
TN 2.3.6- Trimethylnaphthalene 250MPA 2.5-Dismechylphenanthoene
DITMO 2,3.7-Trimethylacione 250TF 2.5-Dimethyhetrabydraiuran
e 2.3-Dichisre- § poapene . ISETHF 2.5-Disthyhrirahydsaloren
2302HL 2.3-Dimethyi- 2-hezanol | 2HICB 27 3455 S-Heptachiorsbiphenyt
23DMCe 2.3-Dimechylowtane 25000 23X 154455 Ormchisschighonyl
230MCS 2.3-Dimathylpentane i 114D 26,31 T
22009 2.3-Diseshpiphencl | 280009 3 7 24-Di-vert-buryl4-cvesol
3T 2223 Tewsmethylpentane ' 360MO 246-Dimethylocne
3 27455 -Prasachiorebiphenyl . 260MP 24-Dimethylphmol
M5TCF 2.45-Trichiwephenal + 20DMUD 26-Dimethybundocane
a5TP 2-(2.4.3-Trichissephenexy) Prepionic Acid | 2608a 2.4-Disisvanilior
20000y Trimethylpyridine | 240NT 2.46-Disisrsteluene
ter 24.5-Tribsomephensl . 26HIC 27344 5.6 Heptachiseebiphenyl
246TCA 246 Trichlosenniline 270M0 2.7-Dimathytocoane
TP 2.4.6- Trichiosuphenel 270800 2,7 Dimethyinaphehalene
246TMO 240 Tamethyloctane 290MUD 1.9-Disethybunducane
6T 24.6-Teiniwophmel / Picric scid 2M6DA 3-Aminv4.6-disicrosniine
¥ gt oot ases (] t Ape 1001
Toot Nams (Aneiyte) 834 a2 Toot Neme (Analyte)
ACCEPTABLE ENTRIES: (Cont) ACCEPTABLE ENTREES: (Cont)
20407 2-Amine-4 §-dinitresebuene b4 2-Hydromybiphamyt
2MNT 2-Amine-4-sitvesvioene 241001 3-20ethyl-1-dedocanal
ol 2-8veme- 1 chissupsupane TAPNE 2-Methyl- I pumarne
281000 2wtyk-1-ectamel e 2
20U 24 2M200A 2
29ELTO 242-0-Butenyeibony) /0K 2-Methyd-2-propanst / men-Bumant
2EM0E 2.2-Bintevhytmercapee) dirthyt scher gt 2
200 2.2-Bis(methvimercapee) propane RUOE -ty 3-hemmme
2000000 29w , ol eoser 200 fpeursr et crperrell
fropied P 20 2.36eshytyoapane / lnsbutene
WUTEL 2-8umayethanct C4 2-Meshylbumane / eopeamme
e 2-Butene 20 2.Medvylhonsne / oshaptane
xmmz 2 M0 284etnhrpman / hascune
€70 2-Heptanane / Methylpraeyl hevone IMCPNE 2-Methybcyciopansanene
2coun viudine Salonaniaric v Jiardricyciopmensel
Xaoe 32 Cramecin) eyclohrssnent 2000 Hyrorarmnll
2 Cyclopratrnc. |-hendecansi acid, echyl estes oo 203 Meshbeshol’ naphehaiene
08 2Coctobrmrntol w00t d
20010 2-Cyclahenen-1-ome 2uerin 2 Methob S-01 2 1
ase 2-Chissainphrayt , - eatco ey
v  emear it sthewe £ 3 Chlssoeshybont e 2sdethyiphens / 2.Comal
r®™ 2.Chlovephenel- D4 ameare desburyvic arid i .
zar 3 Chiarstobuene m 2-Mehylprepaneic : edoyl anoey -
qs00 3 Crmenotn) cyclehensmant P 200etyt-3 propeasic acid, 1.3-ethanediyt ower
o N
xnn :wu—u . vl
2EMPD Eod-2-bydvouymetinl- 1, J-prapanadiol
T 2Ssboyl4-meshyt | pensanel :'u'"" Epovriamy
20084 2 Cobythwwanaic ocid it ey et aenamethet ethes
20VRL 2-teyciobmancl 2. 242 Methowyeihway) / Diriivarpvicsd
w 2-bylphensl IMOMC 3ddeshany-2-smethvylpvepane / sw-Susvisnetin | echey
ot 3 ivsechigheet o 3 et aloraphonal / 2-tave-mcverel
bl d 2-Fiussenapinholrne o bgeual-ton
» 2-Fiesmphrast o 2 aphabytamine
2148004 2-4oydrembusonsdioic acid. dimerbnd esmer % 3 eemaintine
WL 3
2MND0L 2-Hondvesasl 7 3-Undoouned E % 200 Passssiums chieside sabstion
1 Apee 100t [ | aad 1 A 4901
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Toot Nome (Aneiyte) 8.24 03 Tootl Neme (Ansiyie)
ACCEPTABLE ENTRIES. (Cont) ACCEPTABLE ENTRIES (Com)
y apheoyiomene o $(Ciloremethwl) rwinhenens
)nuou‘) :lnu:c:m- . HUHEO 3.5 Dwmeshyt- 2 V-one
e 2 IE2MT 3 Erhyl 22 ane 7 3-(1-Burct)-peatene
N 2-Nuropropane 330N 3 Eikl 2.5 demrthed 3 hovens
NT 2-Nutrosoherae L2800 3.4 Epony-3-eshyl 2 butanenr
200EL 2.2-Oxybistechanel) (sbsnlete - we DEGLYC) 3-Lsht-5-(2-ethyloutyl) ecsdevone
WETOH 2-Phenyleshanol MHDE 3-Esbyl-1.4-heondeene
IPHXEL 2-Phenoayethonnl xP
0 2-Pirsline IHOMPL 3 44
o IHOMPT 3Hiydoeny-2.7 Sismerhyl-4.{IN)-gaesidingne
PROL 2-Prepanel NXE20
205X 2-(2-Phencuyethony) ethanol IHYBA
258460 2-00¢-Butvi-4.6-dwutrophencl ™I 3-Meshyl-1-pemsanel
ITQEA 1.0.1.2- Tewachlororchane aucio J-dieshony-2cyciupraen | one
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3308HX 3.3 Disnethylhesane WMSPN 3-tespt-Sgrapyinensnr
4TPE 3.4.4-Tnmethyl-2-pensene M0 3Mehylessne
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«CamL 4-Chisrsoniline SMSHAL S-Methgh S-hpdrenybrmmanic grid lartone
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AFANK. 4-Tiusresniline ATRIN 20000yt 0-00-Duurvl) phomal 7 6-4-Sunvd-2-comenl
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L ard S-Sedwlirarebuen . Hydugmn cyanide /7 Wyderyonic arld
DA 441-Morylvaini)--phemyleniine ACTN Artiniun, T
[ oot S-Mrehyl-00-fussene L nied Acils (high mslsrales weight)
MIME 4-80esipt- 141 -mesbylrabyli-baryeinl 2 § Sfhos-3eue ACEY Arooenn
L 4 4-hedyliphunst - 4Comel AR Amichaliarssrome
MPANR &-hrshylphemantiorar . ACOIY Acidioy
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N siphs-Lhkdane tnbsotete vae ACLDAN) ATNT slphs Trinusorsluens (obuniete  wor 246TNT)
ACNIHO Mm D NG Asratane
PN Acrophemne o Lold
ACROUN Actolewn bl . Nivi ether
MENO - . Arvicaugle AIACK t
Anr Ammonmm dih diogen mc AZM Arnphas meihyl
ALNSLF -lpun—‘uu . b4 Boeon
A 82C0m Bis (2-chlorecthany) methane
AL M--— 2ICWE Bia (2-chioromoprepyt} ether
AL Abphacic skcohols nQEe Bu (2chlororshyl) ether
ALDEHY Ndehybes B2EHP Bis (3-ethylhenyl) phthalate
ALDRN Ndria by "
ALC Nvdiararhons BAANTR Benzo{A)smhencene
ALHMW Alcohels {hgh moleculas wergin) sac ehionde
ALK Alkaliniey BAINE Butansic acid, 1-hexyt ener
ALKCAR Aldalinicy - carbonste BOFANT Scnae( B Miwaranchens
ALKHYD Alkalinicy - bydeonide SPFLAE Seasol 8} fworeme
ALK ree— soHC daride / bev
ALKPHE Alkabaniey . phenolphthalein L stadd Bense{Binaphtho(2.3-Dlhursa
APGE Aphe gress fed MNTHP Serae(Binaphtho().2-Dithiophene
ALPGL Alphe gress-lab oerd phabalose
AUGLA Alpha gress-soleble acid feaction D Sicyclof2.2,1 Ihepta-2.5-diene
aGLW Alpha ens-soluble water fraction SCADAN
ALPHAG Aphs gross BCLME Bis (chloremachyl) ether
ALPHIN alpha-Pinene BCMSO B (curbenymeshyl) sullonide
NMGD Mvisageasidine SCuMs2 e soliene
AMOS Aemosioe sebencs K 2.2 is{chioropheny)chinractylene (DOT stiosed)
ANAPNE Acenophthene SCYIHX Sicycin(3,1.0bheaane
ANELNT Anion chotent SOEANT Tem
.y Aniline 8t Berylium
ANPHO Anthophylive asbemes (o2 Berylivan 7
ANTRC Anthrscene SEET0 1-(2-Bussayechony) ethanol
ANTRON 9-Anthencenecoronierie 8EGAG Bets gunme grons
ANTRQU 9.10-Anchoscenedionr / Mhroquinane SENSLF beta-Endovaiion / Endonalion 1}
re Arvesic BENZA Sencantiwens
ASBEST Adbeveas seAL Semmaldehyde
ASEXT Amenic emunrisble SENZID Senidine
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1 Apeti o0t a1 12410 1 Apew 1001
Yoot Nome (Anaiyso) o YY) Toest Name (Anatyte)
ACCEPTABLE ENTRIES: (Cont) ACCEPTASLE ENTRIES: (Cort)
strm Besmoltipyrine SDHUN
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PETCF Bets grons-finid B20NH4 Setaoic acid, enmenivm wh
2, S Bete grase-lab sz, | Gempa(Bkchinghane | o -
WETGLA  © Brta gypas-suluble seid fuction . . - 20T riphonybne *= . 1T - .
ETGLW Beta moss-soduble woset Suctian - nomz ™ /123 winal
BR2ANT Sensobiftusrmenthens 224 ir et
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STMSOA P tiwumethyliyl) evalic ecid i
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sl oo Pty
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< [TV Acetonitrile
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Che o
P CHARD Calruinted Hardness
s s Chlsrufurm
CRAME CGmNO Sthanslamine
[+ ] [« 7003 Diechanslamine
o " :

O 1,2-Cyciohezant suide
CA00xs CHONE Cyclohansnone
CALLMW OmY Cheyeene
CAMBEN i Srrethe b
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[] "o
1 ape 1901 - - -
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Qe Trichiorobiphanyts
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(-1 4 Pemachisrsbiphonyls
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s Henachissshiphonyls
Qs Hemnchiosshonsene
aso Hemachiororyeiopentadions
aser Hemachlorotshane
Qane Heptachiorsbiphenyls
ams Heptachinesnssbomadunnes
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ACCEPTABDLE ENTWIES. (Cont} ACCEPTASLE ENTRIES (Com)
oacr Dvremochioropropane oy 2-(2.4-Di hhosuphemaviptopuons acsd /. DICHLOROPROP
PR del 7 ek C o hyl dephosphonsie
NBRCLM hisomockimethane pHiny Oronzed waer
DATSY .S Ouasiy 2 w-d,ﬂuv - g 2‘»“.{; Co L 20 Dt ore mtylpeadh ) DINOSES et
varspe - 4, L-b (isnethylsilory) Pyrinidine N G 7 i !
OBUCLE DIoP Duisosrtyl phahalese
DaIfuUR Dibenasiuran DIPETH Diisapropy! ether
DAZTHP . oK Dissogropyl hetone / Dismecthyl-2-propansne
DCAA 2 arecic acid 7 DCAA DIPUR Oinsepropyl wes
DCAMBA Dicamba / 2-Methony-. - weid DITH Dishinne .
0CerH - © DIIWIG €-2-(3-Hydoouypheayl) ghycine
DCHP Dirycioheryl plahalate ! DUDRN Dicldrin
oo - assepecilic - D
DOMBF 5.7-Dichisre-2-methylennefuran . DMIACH Z_J-WIW
DCPA 3.6 14 ; atid dimethyl sstes / Dacthal OMCAR Disurthyl dishincarbonace
bcro Dicyrlopensadiene ! omcr Dimeshyicyclapustane - nenapecific
ocr Dichlaropheniactic ; DMCPDE 12-Dimethylcycispestodiens
DOVe Vagena DMDS Dimedvl disulifide )
DEA Diedeylamine 441.1-Dis
OECYLD Decylbenzene OMETDA Mﬁl)‘“
DEDMP Dirthyldamethy! diphosphonate PMETH Disethyd
DEETH Diechyl echer [ Dismechyl isaphchalote
DEGLYC 2.2-Ouybis|ethamol) / Diethylene glycol !t DR Dimethyl meshyiphoophase
DEMBZA N.N-Diethyt- i DMOATE
DEMO DemeronO Loowe Disethyt phabaiose
DEMS Demeoon-$ + DMPCHE - cyciahenene
per Disthy! phthalose . DMPHEN Disnasiyl phenal / Dismathylbydrony bemaone
DEFDe Dimthyt phubalose-D4 DMPTHF : 1-anethylgropyl) sronbydrafuren
DHOMAC ’wiyau"umu- DNBEE 1400 71

Al X i 1.6 3Dk
DIACAL Discetene alrohel / DNBP Mu
DIADS Bis (dilsoprapylamineethyl) disuifide DNOP Did-arryl pheholose
Der s " . D Di-0-pantyl phabalnse
OIET Bis (disoprnpylamine) ethoneshisl 1 OMTSO Dinisvetaluene isomer
oS Bis (disoyropytamine) ; 9O Dissalved eaypen "
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b I R X X T R R R A IR A == o Y Y SUPR
o Oghmplgtmsbus - nenipenlle’ = . ¢ - . e : . N Rt
DPriney Oighanyt w Casoplam -
orNTLL 0-{-)-Pamabrt lnroune 4 Flosride
D0 Owphongt enlioside roee
OPRRF 1.3-Thishutbonsme) 7 Diphungl eulfide FARPEE Formic acid. beta-phanyiechyl ester
DR Diseemamstbune FACHXE Fommic acid, cyclohenyl emer
DD Oinslans diindole AP Comphar
DSTON Disuliosen FANT Flusmathene
TS « une MDGMP) 1+ FARM Fernmel
oTOm0 1.alpha.(E) 4.0iphe.-1-{1 4-Dlploeny. PATAL Famy aloshals

Jane QA Plusseacesic arid

buRs Ownban L3 on
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e - et Fenhion
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EDB0AS N2 Preon 112 7 Towachinredifisrorthane
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EMPA ] atid / LA GALM [ 1
[ .3 Gibyl neshonesullonsee GAMAG Gamme goss
ENDRN Lndria GAMMAS Gomma acass / Gamma scveen
ENDRNA Undria eldebyde [~y Sorin /
EMORNK Endris hovene Ganc gumme-Homarhinruryciohenane (shoslote - wae LIN)
wteE™ L GCHLOR pumme-Chiosdane (sbosiesruse CODAN)
PN syt phensl 7 Sehylhydrony beasene GODAM e Chiondone
o Esmaction proveduse touic evganics Go Soman / Pinssslyl srdhyiphosphanefinsrider
E5PI0¢ Endusuifon ouliese ct [ry——iiy
STIMS2 1-Eihyh D erthetbrmene GRMDY Goren de
T 1-Eshyt4-methylbeasene CUNT Guaniding nirvase
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ACCEPTABLE ENTRIES. (Cont) ACCEPTABLE ENTRIES: (Comt )
HOSD Henachiceebutaderne TR ophasens
HONR Heaarhloronorhomadeene 154N ivoquinchar
(LN B achrasie x Potsssiom
HD Ovwedied mustard  Sus {2-chhvorchyl) sulfide . X “::o,:, . : :Nn_'lo A .
CHEDOUA Tt BTyl ".ﬂ‘“"“ e _-..~.-, .t - w
HEXAC Hrasnser arid / Copeolr sewd e : Kesorndrin
HERANF. Heasa, L Lewmite
HG Mercury A Lanshapum
HGEXT Mercury exsraciable LALQ Lanshenwm 140
HGYOT ) LACYSS Lactic acid, cyclic bussachornate
HMTOME 24.10.15.19.23 24.10.14.00.22 CAURK: Lawric ackd
Hx G e L u Lithinm
[ynd Hirogen mustard uN Lindene 7 gemme Brasenchesarbioride / gomme-Heaschlororyriohezane
WO MHolwwom umo Lipids, prevensge
QL Heprachior 0 Lawisisr euide
HeCLE Hepiachinr epomide tr s (- thyl) methyiphonph
Heuo WPLCgrade waser LTA Bis Qo ———
K‘I":‘ Omm MALO Malenoniorde i, L) e
HWNO1) Helowez 1013 MBAS Fosming aguass / Methylyne blue active substnnce
] Holowsa 1999 . MEOM ipho-Meshyloanryl sirabel
NXAR2E Hezanedisic acid. bis (2-athyhenyl) emer 1 MBZA slpho-deshylbancyt acesancesase
HEADSL Hrxonodwic acid, diburyl eser / Dibutyl adipase MRZCAC S-diethpibenseiClacndme
HIADME Hezsnrdioic acid. dumetvpl ester 7 adipee . MEICL [F - chin
HXADOE Hexanedivic acid. disctyl ever (shesiese - wee DOAD) ' MCPA 4-Chinve-o-salylompoctic acid / MCPA
Mxoos Hemscovane ! oo 244-Chinre-2 acid 7 MCPY
HXHMAZ 4.54.7.0.84- Hemshpivo- S8A-mathyl-2-{ 1 H)-enuloane ;. MDQ 2 /%
OIMETA 1282 212 7)decane / ¥ . MIEIARA Dlanothyl asmamic acid
RS w . Mmen Dimethylunducanss
HDRO H-ladene, ectshydve. / Hydeindone MEING Dimathyt mescury
HYORZ Hydenzine MEL Mothyh-2-hepuanede
ml 7-Hydweaynevbarnadions ME2O Mothyl-3-hapessenss
lndene{1.2.3-C.OMpyrene MENAP Oimethylnaphahalanes
A dhwiphasphonic acid - " dwviphosph MEXCH Trimethgbmdecanes
MOAs 3-Hydoory-2 3-methylene inden {M.W.148) [ - Tuimethod hananes
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MYRIL Mreagel / Condiavole: NADME Nensnodiol arid, dsnrdyl eiry
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ACCEPTABLE ENTRIES: (Comt)

NNDNPA N-Nurosads:N-propylamune rMR214 Lrad 214
NNDPA N-Nuresndiphraviamune MY Lend e
NNMP N-Nutsopipendine PCMIG B 1016
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